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PREFACE. 


It has of'ten been stated by Vcfrious authorities that the 
Laundering Industry ranks in ^importance second or third only 
to the Cotton Trade ; and yet, in spite of its magnitude, the 
available Technical Literature on the subject is of a very scanty 
nature. The latter statement would appear to indicate that this 
branch of Textile Industry has not received as much atten- 
tion by technologists as its importance merits, though there is 
reason to believe that a wider dissemination of exact informa- 
tion^ concerning the methods in vogue, and the machinery em- 
ployed, will serve to show the great field for invention and re- 
search that IS here offered 

Laundering Processes have been evolved almost entirely 
by rule of thumb, but it is worthy of note that, in the best con- 
ducted modern works, they are in accord with scientific prin- 
ciples. it will, of course, be obvioys that such a mode of evolu- 
tion of a va.st and widely scattered industry would inevitably give 
rise to numerous modifications of the mam operations, irrespec- 
tive of the nature* and condition of the goods, and, at the present 
time, there are no universally recognised standard processes for 
the treatment of any particular class of articles. 

The object of the following work is to supply a Handbook 
of Steam Laundering Practice in all its Branches, and the 
Principles upon which it depends. 

It wa^ originally intended to/issue an elementary work on 
the Technology oi^ Laundry Work, but a closer study of the 
various methods employed in different works to obtain practi- 
cally the same results, as well as other considerations, afforded 
iimple evidence that there was a gtrong demand for a book deal- 
ing systematically with the best Modern Practice as well as the 
chief underlying Principles. It is hoped, therefore, that the 
attempt made in the following pages to satisfy this demand 
will prove of service to all interested in the progress of the 
industry, A considerable portion of the text is based- on a series 
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of Lectures delivered by the author in the Municipal Technical 
Institute, Belfast, a few years ago, before the launderers of that 
city. 

In the Chapter devoted to Materials, concise accourfts only 
of a Igrge number of substances have been given, bst substances 
of great interest or importance from a blunderer’s standpoint, 
have been more fully considered 

< 

The Machinery Section has been made as complete as 
possible in the space at disposal, and diagrammatic views have 
been included wherever considered necessary 

The interest taken in tlie progress of the book by many 
laundry proprietors and managers, iheir kindness in supplying 
useful details and granting the author facilities for the purpose 
of enabling him to gain a practical knowledge of the industry, 
have been sources of the greatest encouragement. 

It is his pleasant duty, therefore, to acknowledge his deep 
obligation to all who have assisted, either directly or indirectly, 
in building up the Work, and to the various Engineering Firms 
who have kindly lent Blocks illustrating modern machines. 

t 

The author’s warmest thanks are due to Messrs. Charles 
and Dixon Ross, for supplying special information of a prac- 
tical nature, and for their kindness in reading 'over a portion of 
the Chapter dealing with Mechanical Appliances. 

Any communications relating to new Machines, Processes, 
and Materials, or special Apparatus which may have been in- 
advertently omitted will be highly appreciated, so that the text 
can be thoroughly revised and the utility of the book increased 
in the event of a second editjon being required. 

Belfasty E. C. 

September, igi2. 
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MODERN LAUNDRY WORK. 


INTRODUCTION. 

By the term laundry work, or laundering, is meant certain 
processes of cleansing and finishing wearing apparel and the 
miscellaneous textile articles of the household. By far the largest 
proportion of such articles is cleansed with the aid of alkaline 
detergents, the remainder being subjected to a process termed 
dry-cleaning, wl^ich involves the employment of volatile solvents. 
Dry-cleaning is an industry quite distinct from laundry work, and 
is usually carried on in conjunction with dyeing. VVork of this 
nature is highly specialised, and the underlying principles have 
little in common with those that appertain to laundry work. We 
may define the latter term, therefore* as any process which in- 
volves the cleansing of detached textile articles with alkaline 
detergents, and their subsequent after-treatment in order to impart 
the requisite “finish.” 

Laundry pro(x;sses differ in many important respects from 
those carried on in the allied industry of bleaching and finishing, 
although the principles of both industries are not widely dissimi- 
lar. The chief points of difference are as follows: — In the first 
place, laundry work involves the cleansing and re-dres.sing of 
small detached articles, which have become soiled either by use 
or during manufacture ; in the second place, the machinery 
employed is of necessity quite different from cloth bleaching and 
finishing m£«hinery; and in the thiA place, white and coloured 
^plain and embroider<il articles, made from various textile fibres, 
are cleansed and finished, whereas in the majority of bleach and 
finishing^ works only raw cotton and linen in the form of yarn or 
long pieces of cloth are dealt with. ^ Further, in the bleaching of 
raw fibres, the chief object is to get rid of natural impurities, this 
being achieved by means of a more or less energetic treatment 
with comparatively strong alkaline detergents, the goods 
►obviou.sly becoming lighter. As a rule artificial dirt acquired 
during manufacture is only of secondary importance, ftnd offers 
little resistance towards the liquors employed. 



INTRODUCTION 


On the oAier hand, however, the removal of acquired dirt 
is the chief object of the laundry cleansing process, the accom- 
plishment of which, frequently offers more complex problems than 
in the bleaching of raw materials, for not only is the dirt of a 
widely varying nature, but it is often associated with a large 
amount of starchy matter, and in some cases with the insoluble 
portions of certain “ glazts,^’ wiiilc a large proportion of the goods 
to be treated is made of several folds of cloth, thus resisting the 
action of the cleansing fluids to k greater or less extent. 

Modern laundry work may be classified into the three follow- 
ing divisions, viz. : — i. Domestic Laundry Work. 2. Trade 
Laundry Work. 3. Laundry Work carried on in Institutions. 

1. Domestic Laundry Work. — Strictly speaking, the term 

domestic laundry work, means the kind of work which is still 
carried on to a considerable extent in town and country dwellings 
for the purpose of cleansing articles of wear and of the household. 
The inconveniences arising — principally in town dwellings, where 
space is often limited — from the operations inseparable from work 
of this nature have caused the evolution of modern commercial 
laundries, in which the same kind of w^ork is done, but under 
healthier conditions, and in most cases with the aid of machinery 
specially designed to shorten the processes and to dispense with 
.the laborious operations associated with such work when done by 
hand. « 

The employment of labour-saving appliances in the domestic 
laundry — or, in fact, other types of laundries — however, is by no 
means universal, owing chie% to economic reasons, and there 
is still a considerable number of commercial laundries in exis- 
.tence, in which practically the whole of the operations are carried 
on by hand, hence the term “ hand laundries.” 

The tendency amongst laundercrs at the present time, how- 
ever, is to make use of machinery whenever possible, and it 
appears very probable that commercial laundries in which ordinary 
domestic work is done by hand, will l^e gradually displaced by 
power laundries as the ind&stry becomes more highly organised 
and developed. Of course, even in fully-eq^uippcd establishments 
there is always a certain amount of work which can only be pro-*^ 
.perly dealt with by hand. c 

2. Trade Laundry Work. — In this branch of the trade two 

distinct classes of work fhay be distinguished, viz. The 
laundering of new shirts, collars, cuffs, etc., and the laundering 
of all kinds of new linen and cotton goods which have not to be 
heavily starched. < 

. NeW(. sliirts, collars, and cuffs, commonly termed “new 
w^rk,” are usually cleansed and finished in laundries attached 
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to the factories in which the goods are niamnautured. This 
statement also applies to the second class of goods, although 
in many cases such work is carried on in private laundries, to 
which the goods are despatched by the manufacturers. The 
term “new work laundry “ is often used to indicate a laundry 
belonging to the first class, and trade laundry is the name usually 
given to a laundry in which a speciality is made of the cleansing 
(and finishing of plain and embroidered soft-finished goods. 

3. Laundry Work carried *on in Institutions.— The laundry 
processes carried on in hospitals, workhouses, asylums, etc., are 
essentially the same as those which are characteristic of domestic 
laundry practice. In a great many cases, however, the articles 
to be treated are contaminated with foul matter, blood, and other 
stains, and not infrequently with disease germs. Hence, the 
mode of treatment is not only governed by the nature of the 
goods, but their condition also constitutes an important determin- 
ing factor. 

Various machines arc now made in which foul goods can be 
thoroughly cleansed without handling, while special appliances 
are also available for disinfecting purposes. 
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PART I. 

THE TEXTILE FIBRES, AND THE MATERIALS, WAtER, 
AND MACHINERY USED IN LAUNDRY V.'ORK. 


CHAPTER I. 

The Technology of the Textile Fibres. 

In order to obtain a right understanding of the principles 
which govern the chief operations carried on in the laundry, it is 
essential that the student should make himself acquainted with 
the physical properties of the textile fibres and their behaviour 
toward various chemical reagents. 

Commercial textile fibres are usually classified as vegetable 
and animal fibres, according to the sources from which they are 
obtained. In addition to these, there is a third class, which 
includes all fibres made by artificaal mean.s. To the first-named 
class belong cotton, flax, jute, hemp, China grass, etc. ; wool and 
silk are the chief representatives of the second class, while the 
various artificial silks belong to the third class. 

Of the fibres derived from vegetable .sources, cotton is by 
far the most important ; indeed, it has been said that almost 
every inhabitant of the earth makes use of textile articles of one 
kind or another, made either wholly or partly of cotton. Flax 
is next in importance. It is .stronger than cotton, and cloth woven 
from it yields a better finish. Consequently, it finds extensive 
employment in the manufacture of high-class household articles^ 
as well as various articles of dress which have to withstand a 
considerable amount of wear and tear. 

The cloth from which the bulk of the articles treated in the 
laundry is made, is either cod1po.sed entirely of cottoiffor of linen^ 
although union cloth, t.e., cloth usually mai^e with a linen weft 
and cotton warp, is also employed in con.siderable quantities. 
Textile articles made from jute, hemp, or China grass, havb seldom 
to be treated in the laundry. It is highly probable, however, that 
the sphere of usefulness of cfiina grass, especially in connection 
with the manufacture of household texti|e articles, will be* con- 
siderably extended in the near future. 

The anipal fibres include many varieties of wool, hair, and 
silk, whilet the chief raw material used in the manufacture of 
artificial |ilks is cejlulose, usually in the form of wood pulp. 
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The members of one class of fibres carP be readily dis- 
tinguished from those of another by means of their different 
behaviour tOAvard various chemical reagents. For example : — 
Wool and silk arc disintegrated to a greater or less extent on 
boiling in solutions of caustic soda, and even solutions of sodium 
carbonate extfrt a destructive influence under suitable condifions ; 
fibres of vegetable origin, however, ar^ not appreciably affected 
^y J:hcse reagents. Again, weak mineral acids slowly disinteg- 
rate the memljcrs of the latter Mass, while animal fibres exhibit 
great resistance toward such liquids. Hot dilute nitric acid 
colours the animal fibres yellow, and if of sufficient strength causes 
complete disintegration.' The chief varieties of artificial silk 
belong to the same class of compounds as cotton and linen ; hence 
they arc affected by chemical reagents in much the same way. 
They differ from the cellular fibres, however, in that when wet 
their tensile strength is comparatively low, and the greatest care 
is necessary during treatment with water or other cleansing 
liquids, especially when the latter are used at an elevated tem- 
perature. This defect appears to have been more or less com- 
pletely overcome during the last few years, as some of the varieties 
of recent introduction exhibit tensile strength in a high degree, 
even when treated with hot liquids. 

SECTION I. -VEGETABLE FIBRES. 

COTTON. 

The term coNiw is applied to the white hairy material ob- 
tained from various tropical and sub-tropical plants belonging to 
the genus, (iossypiiimy of the natural order, Malvacece, The 
fruit of the cotton plant consists of a pod or capsule, which is 
divided internally into three or more divisions by means of ex- 
ceedingly thin walls. Each division contains a number of seeds 
to which the hairs of cotton arc attached. During the gradual 
development of the hairs or fibres, more and more space is 
required, urftil finally they fill the 'capsules, and their further 
^growth causes the hftter to burst. A comparatively short expo- 
sure to sun and air completes the development of the fibres, which 
are subsequently gathered by hand, and the seeds and other 
foreign matter separated by a mechanical operation known as 
ginning. On subjecting the seeds to considerable pressure under 
suitable conditions, cotton seed oil is obtained, while the residue 
is used as a food for cattle. The ginned cotton is packed into 
coarse jute bags, compressed by means of steam or hydraulic 
pressure, and sent to the cotton spinning districts under the 
general name of raw cotton. 
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Several species of the cotton plant are known to botanists, 
but those most generally cultivated are enumerated below: — 

1. Gossypium Barhadense. — From this species the best 
quality of cotton — known as Sea Island cotton— is obtained. It 
is chiefly grown in the southern portion of the United States and 
in the West Indies. Sea Island cotton is much valued on account 
of its lustre, strength, a.nd length of staple. The species from 
which the bulk of the United States cotton crop is obtained is 
said to be a variety of G. Barhadense. It is known as G. hii*- 
sutum, and differs from the latter in that its flowers arc white while 
G. Barbadense yields yellow flowers. 

2. Gossypium Peruvianum. — This species is chiefly cultiva- 
ted in the tropical and sub-tropical districts of South America. 
The plant attains a height of from lo to 13 feet, and bears yellow 
flowers. It yields the long-stapled Brazilian and Peruvian cotton. 



Fio. 1. — Cotton, (x 120 diam,). 


3. Gossypium herbaceum is of Asiatic origin. It is grown 
in India, China, Egypt, aKd America, and yields^'the Madras, 
Surat, and short-stapled Egyptian cotton. if The plant is bushy 
and attains a height of from 3 to 4 feet. 

4. Gossypium Arborcum. — This is usually found ‘in India, 
China, and certain parts o^ the United States. It frequently 
attains a height of from 20 to 25 feet, and bears reddish-purple 
flowers ; it yields a good quality of cottqp. 

Physical Structure and Properties.— When a ripe cotton fibre 
is examined under the microscope, it presents the appearance of 
a; band like tube, spirally twisted to a greater or less extent about* 
axis .(Fig. i). ^ It is pointed and closed at one end, while the 
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other end, which was originally attached to the Seed, presents an 
irregularly torn appearance. A single cotton fibre consists essen- 
tially of a long and comparatively narrow plant cell, with a well de- 
fined central canal, which during growth serves for the circulation 
of the cell sap. The spiral character of the fibre is said to be due 
to the irregulnr drying of the cell walls on exposure to sun and 
air, and this also causes the edges to ♦exhibit a thick rounded 
^ippf arance. Fibres are frequently met with which on examination 
are found to be devoid of twist and exhibit a flat appearance. 
They act differently to ordijiary cotton, inasmuch as they resist 
certain dyes, thus giving rise to white specks on various classes 
of dyed goods. 

Cotton fibres vary considerably in length (from 0.8 to 1.8 
inches), and also in width (from 0.0005 0.001 inch). As a rule, 

the shortest fibres have the largest diameter, a statement which 
is also applicable to other fibres possessing a cellular structure. 

The following figures given by Leigh (“ Science of Modern 
Cotton Spinning ”) show the wide variation in length and 
diameter of the chief commercial varieties of cotton : — 


Deecriptioii of Cotton. 

Length of Staple, 
in Inches. 

Diameter of Fibre, 
in Inches. 


Min. 

Max. 

MRan 

Min. 

Max. 

Mean 

New OisLEAXS 

0-88 

116 

1*02 I 

0*000580 

0*000970 

0*000775 

Sea IshANi) (Long Staple 

1-41 

1-80 

1-61 1 

0*000460 

0*000820 

0*000640 

Bkaziliax 

1-03 

1-31 

117 

0*000620 

0*000960 

0*000790 

Egyptian 

1-30 

1-52 

1-41 

0*000590 

0*000720 

0*000655 

Inigan (Native Seed) • 

0'77 

1-02 

0-89 

0*000649 

0*001040 

0*000844 


Under ordinary conditions cotton contains on an average 
about 8.5 per cent, of hygroscopic moisture, /.(?., moisture that 
can be removed by drying the fibre at an elevated temperature, 
but which is reabsorbed on cooling in contact with air. It has 
been shown that the presence of moisture in cotton and other 
fibres exert.s#a considerable influencofon their physical properties, 
especially as regardsi “ feel ” and elasticity, which in the case of 
the cotton fibre, and in conjunction with its spiral character, are oif 
the utmost importance in the .spinning of fine yarns. 

Impurities in Raw Cotton. — About 5 per cent, of impurities 
is removed from raw cptton during^he bleaching process. These 
consist chiefly of so-called pectic substances, cotton wax, and 
colouring matter. The difficulty of “ wetting out ” raw cotton 
cloth is , explained by assuming that each fibre is coated with a 
minute quantity of wax, which, owing to its wat|r-repellent 
nature, prevents the ready penetration of the fibres by that liquid. 
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Chemical imposition and Properties.— Purified cotton fibre 
consists of a substance known as cellulose, which is very widely 
distributed in the vegetable kingdom. When subjected to an- 
alysis it is found to consist of three elements, viz. Carbon, 
hydrogen, and oxygen, in the following proportions : — 

Carbon, 44.2 per cent. 

Hydrogen, 16.3 per cent. 

Oxygen, 49.5 per cent. 

From these figures the simplest formula for cellulose may be 
dedu ed, viz.: — 

Cellulose is slightly heavier than water, in which it is in- 
soluble; it is also insoluble in alcohol, ether, etc., Jind is character- 
ised by its weak power of undergoing chemical change. Under 
suitable conditions, however, cellulose can be converted into a 
large number of interesting and commercially valuable compounds. 
When heated to a temperature of about too cleg. C., it loses its 
hygroscopic moisture, but regains it again on cooling. Long- 
continued heating at the above temperature, however, causes the 
fibre to undergo slow disintegration. 

At temperatures above 130 deg. C. cellulose chars and is 
more or less rapidly disintegrated. 

Although it is insoluble in the ordinary solvents, it readily 
dissolves in ammoniacal copper hydrate (Schweitzer’s reagent), 
which may be prepared precipitating a solution of copper 
sulphate with caustic soda solution, filtering, washing the pre- 
cipitate thoroughly, and finally dissolving it in a small quantity 
of .strong ammonia. 

A solution of cellulose in ammoniacal copper hydrate is used 
by several firms in the manufacture of one of the best varieties of 
artificial silk. 

Cellulose is also .soluble in a mixture of one part anhydrous 
•zinc chloride and two parts concentrated hydrochloric acid. 

Action of Acids. — Mineral acids, such as sulphuric and 
hydrochloric, have a powerful action on cellulose, the ultimate 
effect being dependent upon,^the strength of the acid, its duration 
of action, and temperature, as well as upon the physical condition 
of the cellulose. As a rule, hydrochloric licid does not act so* 
energetically as sulphuric acid. Nitric acid acts on cellqlose in a 
somewhat different manner to other mineral acids. Stable cellu- 
lose nitrates are formed under certain conditions, while in other 
cases the ceIlulo.se is converted into oxidation products. .. 

Action of Sulphuric Acid , — Cold weak sulphuric acid does 
not appear to have any action on cellulose under ordinary working 
conditions. ** If vegetable fibres are impregnated with the weak 
acid, howlYer, and subsequently dried without washing, either by 
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•exposure to air or in some other way, they becoifje tendered to a 
greater or less extent. This result is explained by assuming 
that the acid becomes concentrated owing to the evaporation of 
water. ,If the weak acid is used hot, it readily exerts a dis- 
integrating action, which varic\s with the temperature and the 
degree of conaentration. Cold strong sulphuric acid completely 
dissolves cellulose in a romparafively Short time, the solution 
containing substances which are closely allied in composition to 
flic dextrins. If the solution is^ diluted with w'ater and boiled, 
glucose is obtained. 

When the ac'tion of the acid is only allowed to con- 
tinue for a few seconds, the treated cellulose becomes gelatinous, 
and, if immediately washed and squeezed, it becomes more ten- 
acious. Upon this fact is based the manufacture of parchment 
paper. Suitable unsized paper is run through tanks containing 
sulphuric a<Md at about 15b deg. 'J'w., and then thoroughly washed 
by passing it through other tanks containing water. Finally, the 
paper is squeezed by heavy squeezing rollers, and subsequently 
dried. It will be evident. that the action of the acid is more or 
less superficial, so that the final squeezing operation forces the 
gelatinous surface fibres into intimate contact with the unaltered 
fibres, and the finished material offers greater resistance towards 
friction than the untreated paper. ^ 

Action of Hydrochloric Acid , — Weak cold hydroi'hloric acid 
exerts very little action on cotton cellulose, but it readily attacks 
the fibre if used hot. Prolonged treatment of cotton fibres with 
the strong acid c<'vuses them to undergo gradual disintegration, 
while the same effect is produced if the fibres are impregnated 
with weak acid and subsequently dried by exposure to air or by 
artificial means. The colourless disintegrated fibre readily falls 
to powder, and is termed hydro-cellulose. The same compound 
is produced by the action of weak sulphuric acid under similar 
conditions. 

Action of Nitric Acid , — The products formed by the action 
of cold stroQg nitric acid on ccllulospi are very variable in com- 
position and properties. They may be classified as low, inter- 
mediate, and high nitrated products, according to the strength 
of the aoid and the length of time it is in contact with the cellu- 
lose. As a rule, only low nitrated products are obtained by the 
action of cold nitric agid alone, tH^ preparation of the higher 
nitrates necessitating the employment of a mixture of strong nitric 
and sulphuric acids. The use of sulphuric acid facilitates the 
, action of nitric acid by taking up the water produced in the re- 
, action. ^ 

The best known cellulose nitrates are soluble pyroxylin and 
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gun cotton. T<he former is usually regal'ded as consisting of a 
mixture of the tri- and tetra-nitrates, (N08)3 0 ^ and 

(NOg)^ Ofl, while gun cotton is considered to be a 
hexa-nitrate, and is represented by the chemical ^ formula 
^12^14 (^^ 8)6 ^4* ^ solution of soluble pyroxylin in 

a mixture of alcohol and ether is known , as collodion, 
and constitutes the raw material used in the manufacture of 
Chardonnet silk. Hot strong nitric acid completely decomposes 
cellulose with the formation oft oxalic acid and other proauctk. 
Hot weak acid yields cellulose di-nitrate {^^3)2 ^ 8 » 

principal product. 

Organic acids, such as oxalic, citric, and tartaric, have no 
appreciable action on cellulose under ordinary working conditions, 
provided that care is taken to remove all traces of acid from 
the treated fabVics before they are dried. It is considered that 
the tendering of cotton and linen goods, which sometimes occurs 
after they have been treated with oxalic acid and dried, is partly 
due to the disruption of the cell walls by the crystallisation of the 
acid within the fibres. 

Acetic and formic acids have practically no effect on cellulose 
under any of the conditions which obtains in practice. 

Behaviour towards Alkalies.— Solutions of soap or ammonia 
have no action on cellulose under any condition of practical work. 
Cotton is also unaffected by* boiling solutions of sodium carbonate, 
although it is generally admitted that the use of the latter in 
excessive quantities in laundry washing operations causes a 
gradual degradation of those properties upon, which the value of 
the fibre depends. This result is considerably influenced by the 
^mode of carrying on the washing process, as well as by the length 
of time occupied, the strength of the solution, and the nature of 
the subsequent treatment to w^hich the goods are subjected. 

The yellowish tinge commonly exhibited by linen and cotton 
goods after w^ashing, is more pronounced, as a general rule, in 
the case of goods which have been subjected to excessive treat- 
ment with sodium carboniV^e solutions. Weak boiling solutions 
of caustic soda or potash have no action (jn cellulose in absence 
of air; in presence of the latter, however, oxidation is induced^ 
and long boiling under such conditions brings about a gradual 
tendering of the fibres. 

Strong solutions of catfstic soda haye a profound action on 
cotton cellulose, each fibre undergoing a peculiar alteration. If 
a cotton fibre be focussed under the diicroscope, and a drop of 
caustic soda solution (50 deg. Tw.) introduced under the cover*, 
glass, it^will be bb^rved that the fibre loses its spiral form,* 
changing to that of a nearly straight cylindrical tube. Its com- 



THE TECHNOLOGY OF THE TEXTILE FIBRES 11 

paratively thin walls appear to swell out, thus cauRfng; the central 
canal to diminish to a mere line (Fig. 2). A transverse section ex- 
hibits a tube with a very small opening and comparatively thick 
walls. Cotton cloth treated with strong caustic soda solution con- 
tracts in area, becomes translucent, thicker, and stronger, these 
remarkable changes being first observed by John Mercer in 1^44. 
Until a few years ago, however, the ortly practical outcome of 
tj^e discovery was in connection with the production of crepon 
effects on cotton and mixed gooefe. 

The most important development of the process— now univer- 
sally known as mercerising ;^ — depends upon the fact that if cotton 
goods are prevented from' contracting by mechanical means after 
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having being impregnated with caustic soda solution, and subse- 
quently washed while in the stretched condition, they acquire a 
silky lustre. The same effect is produced by allowing the im- 
pregnated material to contract and then stretching to its original 
dimensions. 

This peculiar behaviour of strong solutions of caustic soda 
owards •cotton cellulose is due — according to Mercer — to the 
formation of a definite chemical compound of cellulose and caustic 
soda, to which the fornjula 2NaOH has been given. 

On washing with water, the alkali-cellulose is converted into a 
stablecellulosehydrateof thecomposition(CpHijjOg)2H20. As a 
I result of this change an increase in weight takes place, amounting 
to about 5 per cent. , the theoretical increase, as calcuj^ited from 
the formula, being 4.5 per cent. 
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Mercerised cotton has a greater affinity for direct dyes than 
ordinary cotton. According to Lange, it can be readily dis- 
tinguished from the latter by steeping for about three minutes in 
a solution of iodine in potassium iodide and zinc chloride,, and then 
washing. Mercerised cotton becomes blue, while ordinary cotton 
remains unchanged. The solution is made as follows : — 

t * 

Soi.UTlON A. 

1 oz. iodine. 

5 oz. potassium iodide, dissolved in 

I gill water. 

Solution B. 

30 oz. zinc ('hloride 
dissolved in 

I gill water. 

Add solution A to .solution B, shake well, allow the sediment to 
.settle, and use the clear brown liquid. 

Action of Oxidising and Reducing Agents.— The most import- 
ant oxidising agents used by the launderer arc solutions of sodium 
hypochlorite and bleaching poivder. Either of these exerts a 
powerful disintegrating action on ccllulo.se fibres under favourable 
conditions, with the formation of colourless oxidation products. 
Cold weak solutions have little cl'lect upon cellulose, but they 
gradually decolourise marf}t kinds of colouring matter with which 
it is frequently associated. If either of the solutions is allowed 
to concentrate on the fibre, however, c.g., by drying without wash- 
ing, tendering ultimately ensues. Long treatment of cotton or 
linen goods with weak .solutions at an elevated temperature, 
causes a gradual weakening of the fibres, while disintegration of 
the fibre takes pljice with great readiness in presence of strong 
solutions. 

The product of the excessive action of oxidising agents 
on cellulose is termed oxycellulose. It possesses a greater 
affinity for certain colouring matters, e.g., methylene blue, than 
unchanged celluIo.se, and it^Lso pos.sesses strong reducing proper- 
ties. In addition to solutions of sodium hypochlorite or bleaching 
powder, other oxidising agents, such as permanganate of potash ^ 
perborate of soda, chromic acid, etc., are capable of effecting the 
conversion of cellulose into oxycellulose. It is also considered 
that the tendering of window curtains and blinds is due to the 
formation of oxycellulose by the action of sunlight and air. 

Reducing agents do not appear to have any action on cellu- 
lose under any condition of practical work. 
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LINEN. 

Next to cotton, the most important vegetable fibre is flax, 
which is obtained from the bast portions of certain plants belong- 
ing to the genus IJnum. When spun into yarn or woven into 
cloth it is known as linen. • 

The commonest species of flax Is knotvn as Linum usitatissi~ 
muniy^oi the natural order Linacece. It is an annual, and appears 
to have been known four or five thousand years ago, the earliest 
records of the flax cultivator being found among the tombs of 
the ancient Egyptians. It is probable that the plant originated 
either in Egypt or in one of the sub-tropical regions of Asia, but 
at the present time the great flax-producing countries are situated 
in the temperate zone. 

The stem of the plant is slender and erect ; it attains a height 
of from 2 to 3 feet, with branches near the top, and is crowned 
with beautiful blue flowers. The flowers are succeeded by cap- 
sules containing dark brown seed, which form the raw material in 
the manufacture of linseed oil, linseed meal, and other products. 

The flax is pulled up by the roots, and the long and short 
stems arranged in such a waiy that they can be readily separated. 
In some districts the stalks arc next subjected to the operation of 
rippling, which has for its object the/emoval of the capsules 
containing the seed. In this operatidh the stalks arc drawn by 
hand through the teeth of an instrument knowm as a ripple, 
which consists of a block of wood containing a number of iron 
prongs shaped like a comb. 

Steeping or Retting. — One of the most important operations 
that flax undergoes before being placed on the market is known 
as the steeping or retting operation, and the quality of the ultimate 
fibre is largely dependent upon the skill with which this operation 
is carried out. If we take a stem of the flax plant and cut it 
across so as to obtain a transverse section, w^e may distinguish 
the following portions. The centre, w^hich is occupied by pith ; 
surrounding the latter is a layer of wc^)dy fibres ; next to this is 
the inner bark or bas|(; which consist of very long and tough 
fibres ; adjoining the bast we find the outer bark covered by the 
epidermis.* 

The bast fibres are cemented together, and also to the adja- 
cent portions of the sterrvof the planf by gummy and waxy sub- 
stances, and the object of the .steeping process is to separate the 
fibres not only from the woody parts of the stem but also from each 
#ther. In order to accomplish this, advantage is taken of the 
action of ferments, which, under suitable conditions, a readily 
modify the gummy substances present in the stem of the plant 
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in such a way that the woody matter can be subsequently separ- 
ated without much difficulty. 

Steeping or retting processes may be divided into two classes, 
viz. ; — Water retting processes and artificial retting processes. 
The first class includes three important methods by which the 
largest bulk of the world’s supply of flax is produced, whilst the 
second class includes various' chemical methods and those which 
depend upon the use of steam or hot water. < 

Retting in Still Water. — This process is employed in Ireland 
and to a considerable extent in Russia. It consists merely in 
steeping the bundles of flax in water contained in a natural ditch 
or dam, if possible near to a supply of water. The bundles of flax 
are covered with weeds, straw, sods, and stones, the object being 
to keep the flax bene«ath the surface of the water until gases cease 
to be evolved. About lo to ii days are required for retting flax 
by this method. 

Retting in Running Water. — This method is carried on in 
running water, and is practised to a large extent in Belgium, 
especially in the Courtrai district. The flax straw which has been 
kept for one or two years is packed in wooden crates, which are 
submerged in a suitable stream and fastened to the bed by means 
of stakes. About ten days is the average time occupied in steep- 
ing by this method, but< the hotter the weather, the shorter the 
time required to bring about the desired result. 

'Dew Retting. — Retting by simple exposure to atmospheric 
influences is carried on to a very large extent in Russia, where 
four million acres are under flax cultivation. It is obvious that 
this method will require a much longer time for its completion 
chan those already enumerated, and as a rule several weeks are 
necessary. Dew retted flax is frequently discoloured and some- 
times “ spotted ” ; it has a dull rusty appearance. 

The retting methods of the second class, such as chemical 
. retting, and warm water retting, are carried on only to a limited 
extent. Special tanks are required in which the chemicals used, 
or the warm water, as th% case may be, are plafted, along with 
the bundles of flax. As a rule, retting uifder artificial conditions 
is complete in a much shorter time than under ordinary conditions, 
but such methods require more careful supervision. ** 

Separation of Fibres fjom the Stems.— The dried retted flax 
is next passed between the fluted iron ‘rollers of a breaking ma- 
chine, in order to break the brittle woody portion of the sfem into 
small fragments, the flexible fibres remaining, uninjured. This 
operation's termed breaking ^ and is followed by scutching y thb 
object 6f which is to remove the broken woody matter from thb 
Ipbre^i It is carried on b^ subjectin|; bundles of the flax straw 
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to the action of rapidly revolving wooden blades, ®tfie bundles of 
straw being held in such a position that the woody matter is 
rapidly beaten out. The scutched fibre is then taken in hand by 
the spinner, who subjects it to a number of mechanical operations, 
the objects of which are (a) to comb out and separate the entangled 
fibres, laying them smooth and parallel; (h) to transform \he 
combed fibres into an endless band 6r “ sllVcr,” and (c) to reduce 
tl|f thickness of the “ sliver ” by drawing it out to such a degree 
that a thread of the requisite count ** can be obtained by 
further attenuation and the introduction of the necessary amount 
of twist during spinning. 

Physical Structure and Properties.— When a typical flax fibre 
is examined microscopically, it exhibits straight and more or less 
cylindrical cells with nodes at irregular intervals, while a central 



Fig. 3. — Typical Flax Fibbks. (x 120 diam.). 


canal or lumen is readily distinguished (Fig. 3). A transverse sec- 
tion exhibits a number of well defined polygons, each showing a 
central openin|^. An individual flax cdll varies in length from 20 
to 40 mms. ; conseque^itly, the long fibres of combed or hackled 
nax line consist of a large number of cells aggregated together. 

Flax Contains on an average from 5 to 9 per cent, hygroscopic 
moisture. Its chief physical characteristics which distinguish it 
from cotton are its great strength, ^lustre, and the pure white 
colour it exhibits when fully bleached, 

Chemical Composition. — Flax is generally regarded as be- 
•ionging to the group of compound celluloses known as pecto- 
tielluloses, but during bleaching the pectic constituento are re- 
moved and the bleached fibre consists essentially of cellulose. 
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No satisfactory method has yet been discovered for distinguishings 
by chemical means, the cellulose of flax from the cellulose of 
cotton. 

Impurities in Raw Flax. — Flax loses from 15 to 30 per cent, 
in weight during the bleaching processes, the substances extracted 
consisting chiefly of wax, pectic matter, and wood. It has been 
shown that the wax (.'onsistj? of a wax alcohol, which is only 
slowly attacked by alkalies, a property that renders its ready 
complete removal from the fibres in an economical manner a 
problem of considerable difficulty. Pectic matters form the great- 
est bulk of the substances removed during bleaching. 

Action of Chemicals. — The action of the more important 
chemicals used in laundry work on linen cellulose is much the same 
as on cotton cellulose, although it is generally admitted that the 
former is more sensitive to the action of acids, alkalies, and 
oxidising agents than cotton cellulose. 

Solutions of sodium carhonale at 100 deg. C. have no imme- 
diate weakening effect on bleached linen, but prolonged and 
intermittent treatments arc considered to be more or less injurious, 
especially if the solutions are strong. Weak solutions of caustic 
soda appear to act more energetically on linen than on cotton. 
According to Farrell and Goldsmith ]our. Soc. Dyers and Col^ 
ourists,** 1910, p. 199), % 2 per cent, solution of caustic soda at 
the boil produces a yello'i^ colour on both fibres, although the 
same jcffect is not produced even with a 5 per cent, solution of 
sodium carbonate under like conditions. These authors also 
maintain that the production of the yellow colour is independent 
of the presence of air, for if the latter be excluded by leading 
hydrogen through the solution, or if air is bubbled through the 
solution, the discoloration in a single experiment is not notice- 
ably different. 

The fibres of linen which have been weakened by the exces- 
sive use of alkalies exhibit peculiar bulb-like swellings at irregu- 
lar intervals. This characteristic appearance was first noticed 
by Pope, and later by Jc^kson. It w^as also noticed that the 
transverse markings frequently observables in normal fibres wer^ 
scarcely di.scernible in damaged fibres. 

Similar effects are exhibited by the fibres of cottdh articles, 
which have been tendered J)y excessive treatment with alkalies, 
and all goods which have been damagedMn this way give rise to 
considerable amount of “ lint ” or “ fluff. ” 

Action of Sodium Silicate.— It is the general opinion amongst 
those authojrities who have noted the results of using sodiunf 
silicate gr washing powders containing this substance for cleans- 
ing the vegetable fibres, that,^sSooner or later, hot solutions exert 
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an injurious action, and the results of a series oi* careful experi- 
ments which has been carried out by several investigators appear 
to confirm this opinion. The authors referred to above, state that 
a hot dilute solution of sodium silicate in presence of hard water 
brings aljout the precipitation of silica in conjunction with cal- 
cium and presumably magnesium salts, if the latter happen td be 
present in the water, and it seems As if this statement holds good 
wjiether sodium carbonate is present or not. The precipitated 
matter is deposited on the fibrcj^ of the articles being washed, 
with the result that increased friction is set up, and the goods 
are gradually weakened. 

In one experiment it was found that the weight of the ash of 
a fabric increased ten times after one washing with a silicate 
powder free from soap. In another experiment a silicate 
powder containing soap was used for twelve washes. The per- 
centages of ash before and after the experiment are given in the 
following table : — 


Material. 

Per cent, of ash before 
washing. 

Per cent, of ash after 
washing. 

Linen 

Cotton 

0*13 

1 0*06 

2*0 

2*2 


'rile objection to the deposit of intdluble matted on the fibres 
is that it induces increased friction during the subsequent ironing 
operations, with the result that the fibres become brittle and 
easily break off, leaving the articles more or less threadbare. It 
was found that the development of brittleness was accompanied 
by a loss in tensile strength if the goods were subsequently ironed, 
but the loss was by no means proportionate. Leimdorfer states 
that the deposit caused by silicate of soda is easily washed out of 
cotton goods, but linen goods retain it, and ultimately gain in 
weight if repeatedly washed in pure sodium silicate solution. If 
soap is used, however, in conjunction with silicate of soda, the 
lather exerts .'^retarding influence on Jhc deposition of silica and 
calcium salts on the fibres. The following tables Seif ensieder 
}eitung,^y 1908, pp. 279, 1271) give the results of several ex- 
periments carried out by Leimdorfer on the action of .soap and 
.sodium silicate solutions re.spectively on the tenacity and weight 
of cellulose articles of different textufes ; — 

twenty' WASHES IN MACHINE. 

(Soap Solution.) 

Linen. Cotton. 

Coarse. Medium. Fine. 


Loss of weight 3*5 4 6*2 #2 

Loss of tenacity 17-6 19'0 21-3 18-5 
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c r^'WENTY WASHES IN MACHINE. 

(Sodium Silicate Solution.) 

Linen. Cotton. 


1^ Na^SiA 

a 

5^ NajSiA 

10% NajSijOj 


Coarse. Medium. Fine. 
j Gain of weight 0.09 1‘3 0*26 

I Loss of tenacity 25 26*1 28-4 

j Gain of weight 0*32 1*61 0*73 

( Loss of tenacity 31*4 33*2 36*6 

] Gain of weight 1*27 2*1 0*46 

( Loss of tenacity 38*^ 40*2 39*1 


Lobs of weight 11*4 
Loss of tenacity 26*1 
Loss of weight 19*7 
Loss of tenacity 3*32 
Loss of weight 17*54 
Loss of tenacity 4P6. 


Action of Acids. — Cold dilute mineral acids, e.g.^ sulphuric 
and hydrochloric acids have practically no effect on the strength of 
the fibre under ordinary working conditions, but disintegration of 
the material takes place if such liquids arc used hot or allowed to 
become concentrated. Cold or hot solutions of organic acids, such 
as oxalic and tartaric acidsy have no action on the linen fibre under 
the usual conditions prevailing in the laundry. It is of great 
importance, however, that goods which have been treated with 
oxalic acid, should be ■ thoroughly washed before drying, in order 
to prevent disruption of the cell walls by the subsequent crystalli- 
sation of traces of acid left in the fibres. 

The use of hard water in conjunction with oxalic acid may 
cause a deposition of insoluble oxalates in the fibres of the articles 
undergoing treatment, with the result that a greater amount of 
friction is induced in the subsequent finishing processes than in 
the case of goods which are not contaminated with insoluble 
inelastic matter. 

Oxidising agents y such as solutions of bleaching powder and 
sodium hypochlorite y exert a disintegrating action on linen under 
favourable conditions. Weak .solutions have no apparent effect 
if allowed to act for a short time only, and if used at the ordinary 
temperature, but too long a treatment or the use of warm solutions, 
is liable to cause tendering, especially in the absence of oxidisable 
matter other than the fibres. Strong solutions act very energeti- 
cally, especially if warm, the fibre being gradually converted into 
oxycellulose. ^ 


JUTE. 

. c 

This fibre forms the bast portion of various species of 
CorchoruSy the most important being Corchorus capsularis. 
It is a native of India, and is cultivated to a very large extent 
in the north and north-east of Bengal. ^ 
f The plant is an annual, attaining a height of 5 to 10 feet^ 
and the fibre Is separated from the woody matter, etc., by similaf 
processes to those employed for the separation of flax. As a rule, 
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the stems are packed in crates, and the latter* placed in a 
slpggish river. Fermentation begins very readily, and after a few 
days the bark separates from the stem. The straw is then re- 
moved by a stripping process, and the fibres separated, well- 
washed, and dried. 

Raw jute fibre has a length of from ij to 2J yards l«ng, 
but about 12 inches of the root end is cut off before being spun 
into yarn ; these cuttings, which are known as jute “ butts,” are 
u^ed'for making paper. , 

The remaining portion of the fibre is softened by a treat- 
ment with an oil emulsion, and is subsequently hackled and spun 
into yarn. Jute is largely, employed in the manufacture of sack* 
ing, ropes, and carpets. Just as in the case of flax, the bast 
cells of jute arc \'ery small, varying from 1.5 to 5 mms. in length ; 
consequently, a raw fibre of commerce is made up of innumerable 
fibrillai cemented together to form one long continuous fibre. 

Jute does not possess any characteristic appearance when 
examined under the microscope. The fibres are perfectly straight, 
and usually covered with fipe longitudinal markings. 

A transverse section of a fibre exhibits a number of cells — 
usually pentagonal or hexagonal in shape — which appear to be 
bound together by a translucent substance. Each cell shows a 
relatively large central opening. 

Chemical Composition. — According to Cross and Bevan, jute 
does not contain free cellulose, but consists of a substance termed 
bastose, combined with oxidised cellulose, to which the name' 
corchoro-bastosc has been given. It Ixilongs to the group of 
celluloses known as ligno-celluloses, and as a rule is more readily 
attacked by chemicals than other vegetable fibres. Jute materials 
are seldom dealt with in the laundry. On treating with chlorine, 
the fibre is converted into a chlorinated product, which in presence 
of sodium sulphite gives rise to a crimson colour. 

CHINA-QRASS, RAMIE, OR RHEA. 

This fibr^ constitutes the bast portion of Boehmeria niveau 
whch belongs to the tjettle family. It is chiefly grown in China, 
4 ndia, and the Eastern Archipelago. 

The Jfibre is separated from the green stems by hand or 
machine, the process being termed decortication. Retting pro- 
cesses are inapplicable, ^s the outer Uhrk of the plant is cemented 
to the bast fibres by a pulpy substance which cannot be readily 
resolved by fermentative processes into simpler substances with- 
,out injuriously affecting the fibres. The best hand decorticated 
^ fibre still retains about 20 to 25 per cent, of gummy ^d other. 
Impurities, and considerable difficulty is experienced in removing 
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the gum after if has become dry. Many processes have been in- 
troduced for effecting the mechanical separation of the fibres from 
the dry stem and bark, but few of these appear to have met with 
much success. 

Ramie is easily bleached, and the purified fibre consists of 
celldlose. Goods made of China-grass, or those containing effect 
threads of the materiaP, may* be treated in the laundry in the 
same way as linen, but excessive friction should be avoided.^ ^ 

China-grass may be distinguished from cotton and linen by 
its appearance under the microscope (Fig. 4 ), and by means of its 
characteristic physical properties. 



Fig. 4, — Ciiina-Ghask. (x 120 diam.). 


SECTION 11. - ANIMAL FIBRES. 

WOOL. 

This fibre is usually rj^garded as the hair of the sheep, but 
the hair of certain goats, such as Cashmere, Mohair, alpaca, and 
the hair of the camel arc generally classed ifndcr the same term. ^ 
Wool from different animals varies considerably in quality, 
and even the fleece of any one animal may be sepafated into 
portions of varying degree.s^ of fineness, length, lustre, etc. The 
separation of wool into the various qualities is carried out by 
hand, the operation being known as wool-sqrting. A considerable 
quantity of wool is produced in the United Kingdom, but British 
manufacturers are dependent chiefly upon Australia, New Zea^v 
land, T^^mania, and Cape Colony for the bulk of their, wool 
supply. 
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The length of the wool fibre — i.e., a lock t)r strand pulled 
from the bulk— is known as its staple, and we may distinguish 
between long-stapled wool {over j j ins. long), and short- 
stapled wool. The diameter of the fibre is proportional 
to its length. Long-stapled wool is generally combed and 
subsequently spun into worsted yarn, whilst the shorter qualities 
are carded and finally spun into woolletuyarn. Worsted yarn is 
used for the manufacture of the best qualities of coatings, ladies’ 
<fi'es^ goods, etc. Woollen yarn js used principally in the produc- 
tion of goods which are subjected subsequently to a fulling or 
felting operation in order to impart a thicker and fuller handle to 
the fabrics. 

Botany JVool. — This is the general name given to the finer 
varieties of merino and crossbred wools which arc imported from 
Australia and Cape Colony. 

Home (jro2vn IVooL — This may be roughly classified as 
coarse and long-stapled lustre wool. Home-grown wools are used 
chiefly in the manufacture of specialities. 

Cashmere. — This variety is obtained from the cashmere goat, 
which is found in the hilly’ regions of Cashmere and Tibet. The 
hair of the goat frequently attains a length of i8 inches. 

Mohair is the hair of the Angora goat, and is imported in 
very large quantities, chiefly from Cai)e ('olony and Turkey. It 
possesses a high lustre, and is used principally in the manufacture 
of ladies’ lustre dress fabrics. • 

\lpaca is obtained from an animal belonging to the Camel 
family of the same genus as the Llama. The Alpaca goat is a 
native of the Andes, being found chiefly on the high mountains 
of Peru and Chili. Alpaca was first introduced into England by 
Sir Titus Salt, and is now used in large quantities for the manu- 
facture of shawls, light cloths for warm climates, linings, etc. 
The hair is very soft and elastic, and varies in colour, being some- 
times grey, sometimes yellowish brown, and occasionally almost 
black. 

Physical Structure and Properties. — A careful microscopical 
examination (if a typical wool fibre reveals three portions, viz. : — 
I. Flattened outer heyny scales; 2. A middle portion consisting 
»of fibrous shaped cells, and, 3. A central cavity filled with cells of 
more or jess globular shape. The outer .scales are funnel-Iike in 
shape and overlap each other, thus causing the fibre to exhibit a 
serrated appi;arance. It is genirally recognised that the 
dimensions, uniformity, *and compactness of the outer scales de- 
termine the lustre and .strength of the wool. 

Wool differs from the vegetable fibres in that it possesses 
certain important physical properties, which are not pos.sessed by 
the former. It also possesses greater elasticity and str^gth and 
is more lu.strou.s than the vegetable fibres. 
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Curliness and the property of becoming felted under certain 
conditions are properties peculiar to wool. The latter property 
is distinctive of wool and allied fibres, and has been utilised from 
very early times for the production of felted fabrics by subjecting 
wool, in the presence of water, to friction and pressure, which cause 
the" outer scales of one fibre to become interlocked with the scales 
of another. Large quantities* of wool are felted for the manufac- 
ture of hats, slippers, saddles, etc. It has been found that 
wool which possesses well developed outer scales and considerable 
elasticity is most suited for the process. Felting or fulling is car- 
ried on with the aid of special machinery, and generally in a warm 
and slightly acid or alkaline solution. 

The shrinkage which frequently takes place during the wash- 
ing of woollen garments in the laundry is due to a partial felting 
of the fibres, and it is common knowledge that hot alkaline 



Fig. 5.— TiriCAL Wool Fibueb. (x 120 diam.). 


liquors cause a greater shrinkage than warm slightly alkaline, or 
neutral liquors, the degrep of shrinkage also va^rying with the 
amount of friction employed. 

Hygroscopic Moisture . — Wool absorbs about 14 per cent, cf 
moisture under ordinary conditions and retains it very tenaciously. 
Under abnormal conditions, e.g., in a damp atmosphere, it will 
absorb as much as 50 per cpnt. of moisture without feeling wet. . 

Action of Heat on Wool . — When w©ol is dried at a tempera- 
ture of 120 deg. F., it loses from 7 to iq per cent, of its hygro- 
scopic moisture, and if drying takes place at 212 deg. F., a further 
loss of 5 to 8 per cent, occurs. After drying at 120 deg. F., th# 
wool wi^ again absorb moisture up to the original amount, but if 
dr«d at 2.12 deg. F^, only part^of the original moisture is regain^ 
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on exposure to the air. This seems to show that ’wool undergoes 
a peculiar alteration if heated at 212 deg. F. for some time, and 
it is well known among dyers and launderers, that the drying of 
woollen materials at high temperatures results in the destruction 
of some of the most important properties of the fibre, rendering it 
brittle, devoid of lustre, yellowish in colour, and considerably 
reduced in strength and elasticity. * • 

• .Wool becomes more or less plastic when placed in water at 
lob deg. C., or when subjected to the action of steam, and the 
shape it attains under such conditions is retained on cooling. 
Certain important finishing processes are dependent upon this 
property. 

Chemical Composition. — Wool differs from other textile 
fibres in that it contains the elements nitrogen and sulphur in 
addition to carbon, hydrogen, and oxygen. Silk also contains 
nitrogen but no sulphur, while most of the purified vegetable fibres 
contain only the three elements — carbon, hydrogen, and oxygen. 
The substance of purified wool fibre is termed keratin^ and is 
closely allied in chemical composition to the members of a class 
of substances known as proteids or albuminoids, of which class 
egg albumen is a typical representative. All proteids contain the 
five elements C, H, O, N, and S, as well as a small amount of 
mineral matter. A table is given below in which the figures 
obtained by the analyses of wool and ^libumen arc compared : — 
Comparison of Analyses of tne Wool Substance 
and Egg Albumen. 


. 

■ 

Wool Substance (Bowman). 

Egg Albumen. 


50-8 

51-48 

7-2 

6-76 

0 

21-2 

22-66 

N 

185 

' 18-14 

S 

2-3 

0-96 


1000 

100-00 


The amount of fSulphur in wool varies considerably (from 
•about 2 to 4 per cent.), and according to Chevreul it appears to 
be of twg kinds, one of which may be removed by long treatment 
with weak alkalies, while the other seems to be unaffected. 
Many of the stains contracted by woollen articles in the laundry 
are caused by contact wtth metals, which under suitable conditions 
are capable of forming coloured sulphides with the sulphur in 
the wool. 

The presence of sulphur may be readily demonstrated by 
placing a piece of white wool in a solution of plumbift of soda 
contained in a boiling tube, and gently warming the solution. In 
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a few seconcfs<the wool acquires a brownish colour, which finally 
becomes almost black. Plumbite of soda is made by slowly add- 
ing caustic soda solution to a solution of lead acetate until the 
precipitate first formed is just redissolved on boiling* the mixture. 

Action of Acids.— The effect of dilute acids, such as acetic^ 
jorjnicy hydrochloric^ sulphuric^ etc., on the wool fibre is practi- 
cally negligible even at ^an eleyatcd temperature. Strong sulpfiuricy 
nilricy and hydrochloric acidSy bring about complete disintegration 
of the fibre more or less rapidly. Weak hot iiitric acid imphrtS a 
yellow colour to the fibre. 

Action of Alkalies. — Wool differs from the vegetable fibres 
in being very readily attacked by alkalies, the ultimate effect being 
dependent upon the nature of the alkali, strength of solution, and 
temperature. Weak solutions of sodium or potassium carbonari 
have little effect on the fibre if used at a low temperature, but 
exercise a destructive action at elevated temperatures. Wool is 
completely disintegrated if boiled for some time in a compara- 
tively weak solution of sodium carbonate. 

Weak solutions of the caustic alkalies exercise a powerful 
destructive action even in the cold, while at the boiling point dis- 
solution takes place more or less readily. 

Ammoniay solutions of neutral soaps, and borax, are generally 
used in the laundry for cleansing wcK)llcn articles as they do not 
appear to exercise an injurious action on the fibre under ordinary 
working conditions. 

Action of Oxidising and Reducing Agents.— Solutions of 
bleaching powder and sodium hypochlorite have an injurious action 
on wool, causing it to become harsh, and yellow. Consequently, 
they cannot be used for bleaching purposes, although they are 
employed for chlorinating certain kinds of yarn, in order to render 
the manufactured goods unshrinkable. They are also used in the 
preparation of woollen goods or unions, which have to be subse- 
qojently printed with thickened solutions of dyes. The chlorinated 
fibre exhibits a better lustre than untreated wool, and has a greater 
affinity for dyes. The latter property was first noticed by John 
Mercer, who experienced considerable difficulty in obtaining the 
same shade of colour in th» printing of cotton and ^»vooIlen unions 
— t.e., delaines. t 

A solution of permanganate of potash readily oxidises th^ 
colouring matter of wool, the product being colourless?. It is 
sometimes employed for bleaching woollen articles, and in such 
cases the bath should be rendered acid b^ the addition of a small 
quantity of sulphuric or hydrochloric acid. After treatmentf the 
wool is washed and then placed in a bath of sulphurous acid in 
order to remove the precipitated hydrated oxide of manganese. 

Ordinary^ reducing agents, such as sulphurous acid, and*' 
sodiitm hydro sulphite, exercise a decolourising action On the yel- 
lowish colouring matter of wool, the former being largely used for 
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stoving ” certain kinds of manufactured goods.* In “ stoving,” 
the articies in the moist condition are hung in a suitable chamber 
or “stove,” and exposed to the action of sulphur dioxide gas, 
which in presence of moisture forms sulphurous acid. 

The colourless reduction product or products formed by the 
action of sulphurous acid on the colouring matter of wool, appears 
to be readily decomposed, the original colgur of the wool gradually 
reappearing on exposing the goods to atmospheric influences for a 
ci^rnparatively short time, while weak alkaline solutions, such as 
are used in washing operations, facilitate their decomposition. 


SILK. 

iiy the term silk is meant the fibrous substance produced by 
\arious species of the silk worm for the purpose of forming nests 
or “cocoons,” in which they pass the chrysalis stage of their 
existence. 

The true silks of ('ornmerce may be divided into two classes, 
A iz. : — I. Those produced, by worms reared under artificial con- 
ditions, and 2. I'hose varieties produced by worms which are 
found in the forests of India, China, and Japan. The best known 
and most important variety belongs to the first class, and is 
produced by the mulberry silkworm, liomhyx moriy large numbers 
of which arc reared in Southern luiroptf, China, India, and Japan. 
In Huropc the eggs arc hatched in specially constructed buildings 
in which the temperature can be ciisily regulated. After hatching, 
the young insects are systematically fed on the leaves of the mul- 
berry tree. At the end of about a month the worms become rest- 
less, and cease to feed. At this stage they are placed on birch 
twigs, where they “spin” their cocoons. “Spinning” lasts 
about three days. The cocoons arc then collected, and those in- 
tended for the market are subjected to the action of steam in order 
to kill the worms. 

The silk substance utilised by the worm in “ spinning” its 
cocoon is secreted by glands symmetrically situated on either side 
of the body, ^nd commupicating witlj each other by means of a 
capillary tube with a fne orifice in the head of the worm, known 
as the “ .spinneret.” On coming in contact with the air the two 
gelatinous fibres .solidify and become cemented together along 
their length. 

In order to get a relatively strong thread .several fibres are 
reeled into one, the process being carried out by placing a number 
of cocoons into water at a temperature of about bo deg. C., so 
as to .soften the gummy substance which binds the fibres together, 
and then reeling a greater or less number of fibres into a single 
thread of raw silk. • 

Organzine or warp silk is prepared by twisting together 
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about 12 to i8*of the imported raw silk threads. Weft or tram 
silk contains a less number of threads as well as less twist. 

The cocoons which have been spoilt owing to one cause or 
another, are thoroughly cleansed first with water, and then with 
a weak solution of sodium carbonate. Finally the purified silk 
is warded and subsequently spun into yarn. Silk treated in this 
way is known as spun . 

Physical Structure and Properties.— Raw silk is of a cream 
or yellowish colour, and exhibi/s little lustre. A single fibi'e Ob- 
tained from a cocoon varies in length from 500 to about 1,500 
yards, and in diameter from o.oi to 0.02 mms. Its specific 
gravity is almost 1.4. When a single fibre is examined under 
the microscope it exhibits the appearance of two straight trans- 
parent stick-like fibres, cemented together along their entire 
length (Fig. 6). The fibre is completely devoid of cellular struc- 
ture. 



Eia. 6. - Raw Silk, (x 120 diara.). 

On boiling with soap solution the outer covering of cement- 
ing material is removed, and each pair of fibres becomes separate^, 
the high gloss so characteristic of silk being developed at the 
same time. This process is termed “ boiling-off,” tne treated 
fibre being known as “ boil^d-olf ” silk. 

Silk possesses many important physical properties \yhich 
render it of the utmost importance in the^ manufacture of textile 
materials. As regards lustre and strength, it is pre-eminent 
among natural fibres, and in common with wool, it possesses' a 
high degree of elasticity. Silk is heavier than water, in which it 
is insolubJe, and as. it lacks the power of^ jreadily conducting elec- 
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tricity, great care has to be exercised in textile factories, owing 
to the danger of fire. 

Bombyx mori silk will absorb as much as 30 per cent, of 
moisture without feeling wet, and owing to its expensive nature, 
conditioning houses have been established in many industrial 
centres for the purpose of determining its hygrometric condition 
whenever required. The legal amount of moisture allowed is 1 1 
py cent. 

themical Composition.— -A fibre of raw silk consists essen- 
tially of an inner portion which is known as fihrotn^ and an outer 
portion termed seriduy or silk gum. Fibroin constitutes the fibre 
proper, while sericin or silk-gum consists of a thin outer covering 
or sheath, which, as previously mentioned, is removed by weak 
alkalies in the boiling-off operation. From a consideration of the 
behaviour of fibroin and sericin toward various reagents, it is 
concluded that they are different chemical substances, and careful 
chemical analyses have yielded results which correspond to the 
following formula): — Fibroin, and sericin, 

It will be seen that fibroin differs from purified vegetable 
fibres in that it contains nitrogen, and it may be readily dis- 
tinguished from wool and hair owing to the absence of sulphur. 
The silk fibre behaves in many respects like the proteids. 

Action of Acids. — Weak acids ar^ absorbed by silk and are 
completely removed only with difficulty. Silk is frequently treated 
in finishing operations with a weak solution of aceticy sulphuric y 
or tartaric acid, for the purpose of enhancing the lustre and de- 
veloping a peculiar rustling sound known as “ scroop.” Hot 
weak mineral acids have a destructive action on the fibre, while 
strong acids readily dissolve it. Warm dilute nitric acid imparts 
a yellow colour to the fibre, and this is changed to orange by 
subsequent treatment with alkalies. 

Action of Alkalies. — Silk is readily acted upon by alkalies, 
but not so energetically as in the case of wool. Weak solutions 
of^ caustic soda have no pronounced action in the cold, but act 
injuriously orv the fibre at an elevated temperature. At the 
ordinary temperature^ silk may be printed with thickened caustic 
isoda solution of a strength equivalent to 20 deg. Tw., without 
any appreciable destructive action taking place. Moderately 
strong hot solutions, however, completely dissolve the silk. 

As a general rule, hot weak solutions of the alkali-carhonales 
have very little injurious action on the silk fibre, but strong hot 
solutions are destructive. 

Amrrionia and soap solutions have no appreciable action under 
the conditions which prevail in the laundry. 

Action of Oxidising Agents. — Strong solutions of ^dium or 
calcium hypochlorite attack silk and ultimately destroy it; very 
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weak solution*, have no immediate injurious action, but they 
appear to alter the nature of the fibre in such a way as to cause 
it to have a greater affinity for colouring matters. 

Strong solutions of perniartgatiale of potash exercise a dis- 
integrating action on the fibre, but weak solutions containing a 
little acid arc often used for bleaching purposes. The best 
bleaching agent for si^k, however, is hydrogen peroxide. 

Behaviour towards Solutions of Metallic Salts.— Silk readily 
absorbs many metallic salts from cold moderately strong solutions, 
and this property is utilised in' the weighting of silk. Weighted 
silk goods which have Ix^en worn for some lime are very ea.sily 
tendered, and need to be treated with the greatest care in the 
cleansing processes, especially if they are contaminated with 
perspiration stains. 

Wild Silks. — The varieties of silk belonging to the .second 
class are generally termed wild .silks. A very large number is 
known, but the only one which appears to be used on a large 
scale is Tttssah or Tussore Silk. It is the product of the silk moth 
Antherea mylliia^ and is usually imported in the spun condition 
from India and C'hina. 'J'he cocoons are found in masses attached 
to trees in the jungle. They are much larger than those produced 
by the Bornbyx mori silkworms. The fibre is double, pos.sesses 
great strength, and is of a brownish colour. It is much coarser 
than Bornbyx mori silk and pos.sesses much less lustre. Under 
the microscope, 'Fussah .‘liik appears as a double flat tran.sparent 
fibre, eac'h fibre consisting of a number of fibrillae. 

A(!tion of Chemicals. — Tussah .silk differs from ordinary silk 
in its behaviour towards chemical reagents. Alkalies and acids 
attack it with difficulty, weak boiling .solutions having little or no 
effect. .Strong solutions, however, cau.se a gradual disintegration 
of the fibre. The brown colouring matter as.sociated with the silk 
can only be bleached with difficulty. 


SECTION III.— ARTIFICIAL FIBRES. 

« * 

To the third class of fibres belong ll^e different varieties of 
silk prepared by artificial means. The most important of the.se 
are manufactured from wood pulp cellulose, although ^other raw 
materials have been used from time to time. The fundamental 
principles underlying all nvthods of manufacturing artificial silk 
from wood pulp are essentially the saftie. In the first place a 
solution of cellulose of sufficient vi.sco.sity is prepared. Secondly, 
this is forced through fine orifices into a coagulating medium; 
and, in the Biird place, the fibres thus obtained are reeled intrf 
threads.# The best known commercial varieties of artificial silk 
are termed Chardonnet, Glanzstoff, and viscose silk respectively. 
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Chardonnet Silk. — This is prepared by nitratinf cellulose with 
mixture of nitric and sulphuric acids and dissolving the product 
1 a mixture of alcohol and ether. The solution is then forced 
^irough fine jets into a suitable medium, so as to precipitate the 
itrated cellulose in the form of endless fibres, which are immedi- 
tely reeled into threads. Artificial silk made from nitrated ceHu- 
>se is very inflammable, and on this account it is customary to 
' denitrate ” it by agitation in ammonium sulphide, weak nitric 
ciS, btc. , before it is sent into coi7imerce. This variety is being 
Tadually displaced by those mentioned below. 

Glanzstoff. — This product is prepared by dissolving cellulo.se 
1 ammoniacal copper hydrate, and proceeding as above. It dif- 
ers from the latter in that it is not so inflammable, and when 
irepared by Thiele’s process, is said to be almost indislinguish- 
ble from natural silk. According to Dreaper (“ Jour. Soc. Dyers 
nd ('olourists,'* p. 8, 1907), it is possible to produce individual 
breads ('ontaining as many as eighty filaments, whereas a natural 
ilk thread of the same size only contains about 7 to 9 filaments. 

Viscose Silk. --The preparation of artificial silk from viscose 
las been carried on succcssriilly for some considerable time. Wood 
►ulp is the raw material, which is first impregnated with strong 
laustic soda and pressed ; the alkaline material is next subjected 
o the action of the vapour of carbon di.sulphide for several hours, 
vhen a new product is formed which is^believed to be a cellulose 
canthatc, the term viscose having belm given to it by its dis- 
loverers, viz. : — Cross, Bevan, and Beadle. The product dis- 
lolves readily in water, yielding ."1 viscous liquid from which the 
•ellulose is precipitated in continuous threads by forcing the solu- 
ion through jets into a solution of common salt or alcohol. 

Solutions of cellulose in other reagents have been suggested 
or the preparation of artificial silk. The use of acetates of 
:ellulose for the same purpose docs not appear to have passed 
nuch beyond the experimental .stage. 

Goods containing artificial .silk elTccts arc not often treated in 
he laundry, but whenever such eftects are met with, the greatest 
:are should be^ exercised during the washing operation. Luke- 
varm or cold cleansing liquors arc desirable, and the operation 
jjhould be completed as quickly as possible. As a general rule, 
t is best to SLibiect such goods to a dry cleaning process. Arti- 
kial silk IS much more lustrous than natural silk. Hence, it can 
isihally be distinguished from the latter by mere inspection. 
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CHAPTER 11. 

Materials Used in Laundry Work. 

The materials used by the launderer may be classified as 
follows : — 

1. Washing, scouring, or detergent substances. ^ v 

2. Souring agents. ' 

3. Whitening agents. 

4. Finishing compounds. 

5. Miscellaneous substances. 

SECTION I.-WASHING MATERIALS. 

To the first class of substances belong soap, washing soda, 
“ alkali,” ammonia, silicate of soda, caustic soda, and a few other 
detergents of minor importance. Of these, soap is universally 
employed, and constitutes the most important cleansing agent used 
in the laundry industry. The various forms of sodium carbonate 
are also generally used ; ammonia is chiefly used for woollen and 
silk goods, while silicate of soda is a common constituent of 
” washing powder ” or ” lessives,” which are used to a consider- 
able extent on the continent. Caustic soda finds only a limited 
application in the laundry ^industry of this country, although it is 
often employed in American practice. 

Borax, soap-bark, etc., are rarely employed alone, but they 
are commonly used in the manufacture of many of the proprietary 
“ lessives ” which are on the market. 

Soap. — Ordinary soap is the chief product obtained by the 
action of a solution of caustic soda or caustic potash on veget- 
able and animal oils and fats. The latter substances belong to a 
dass of chemical compounds termed glycerides, which consist of 
fatty acids, combined with glycerine. 

When a glyceride is boiled with a solution of caustic soda or 
potash, chemical action takes place, with the result that the fatty 
acid of the glyceride forms a salt of soda or pothsh— i.e., soap, 
and glycerine is liberated. 

The chemical change which takes place in this important 
reaction, may be represented by means of the following equation, 
in which tallow is regarded as consisting of the glyceride known 
chemically as tristearin ® ^ 

C„H„-OOOs^i OH ; Na| /C„H„ COO Na ^OH 

C„H„ COO-| C,H, + OH I Na • = Na +C,H8— OHi, 

O.rHas CQp/i OH i Na) (ci-Ha^ COO Na ^OH. 

Tallow or tristearin caustic soda = soap or sodinm stearate + glycerine. 
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f the free fatty acid known as st6aric acid were <u5ed instead of 
he compound which it forms with glycerine, i.e.^ tristearin, the 
oJJowing reaction would occur : — 

C„H^,-COO : ’ *H + OH * • Na - Ci,Hj,-COO Na + H^O. 

* « 
Stearic acid + caustic soda = soap or sodium stearate 4 - water. 

ThLs reaction may be compared with the simple change which takes 
3 lice*on neutralising hydrochloric^ acid with caustic soda, as re- 
Dresented by the following equation : — 

Cl : * il* +* OH Na = NaCl -f H,0. 

^Ve see from the second equation given above that only soap 
ind water are formed when a free fatty acid is treated with an 
ilkali. Furthermore, chemical action takes place more readily than 
when an oil or fat is used, but the free fatty acids are generally 
found in nature in combination with glycerine. Hence, they have 
to be prepared from the fats and oils whenever required ; and if it 
were necessary, when making soap, to first of all prepare and 
isolate the fatty acids, and subsequently to neutralise them by 
means of alkalies, the cost of the process would be considerably 
enhanced. 

In some cases, however, notabl^'i in the manufacture of 
candles, and in the distillation of recovered grease, free fatty 
acids are obtained in considerable quantity, and these are largely 
employed in soap making. 

When an oil or fat has been completely converted into soap, 
the oil or fat is said to have been saponiftedj and the process of 
boiling with caustic soda or potash is called a saponification 
process. 

Only vegetable and animal oils and fats are capable of form- 
ing soaps — i.c., they are saponifiable. 

Lubricating oils are usually derived from mineral sources 
and are unsaponifiable ; therefore, mineral oil stains on textile 
fabrics cannot ibe readily removed by acting on them with a solu- 
tion of caustic soda or sodium carbonate. 

• Commercial soaps are distinguished as “ hard ” or soda soaps, 
and ‘*sofi” or potash soaps, according to the particular alkali 
which has been used in the process of manufacture. When caustic 
soda is employed, the so^p obtained is^hard, while the soaps made 
with caustic potash are invariably of a soft nature. 

The most important varieties of soap for laundry work are 
iknown as “ white curd ” and “ mottled curd.” The latter derives 
its name from its peculiar mottled appearance, which b caused 
by some of the impurities remaining in the interstices. Ultra- 
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marine and manganese dioxide are used for colouring purposes 
in the manufacture of blue, and grey mottled soaps respectively. 
White curd soaps arc generally made from a mixture of tallow 
and a greater or less proportion of cocoanut oil, bleached palm- 
oil, or cotton-seed oil. Bone grease and kitchen fat are com- 
monly employed in the manufacture of mottled curd, while a pro- 
portion of resin is frequently* used in the preparation of certain 
brands of both varieties. Although resin is not a glyceri/dc,„ it 
possesses the property of forming a soft soapy mass when boiled 
with alkalies. The product is commonly known as “ resin soap,’^ 
and is readily soluble in water, thrown or “ black ” soaps are also 
used in the laundry to a considerable extent. They are made 
principally from “ olein ” or recovered grca.se, and frequently con- 
tain considerable quantities of unsaponifiable matter. They are 
much valued on account of their excellent detergent properties. 
Olive oil is largely used in the manufacture of “olive oil soaps, “ 
which arc invaluable for washing woollens and silks, as well as col- 
oured goods. Many varieties of .so-called “ olive oil soaps,” how- 
ever, arc made from cheaper oils and coloured to imitate the real 
article. The u.se of tallow alone, in the manufacture of a curd soap 
results in the production of an exceedingly hard variety, which, 
not being readily soluble in water, po.s.se.s.ses weak lathering pro- 
perties. If tallow is usc^'l^ in conjunction with resin or cocoanut 
oil, however, a softer soap is obtained, and it is well known 
amongst manufacturers that such a soap is more readily soluble 
in water, than a pure tallow soap, while it is also cheaper to 
produce. 

Lt is a matter of common ob.scrvation that the solubility of 
a soap is intimately associated with its lathering properties, for 
it is generally found that a soap which is comparatively difficult 
to d[s.solve does not lather .so readily either in “ hard ” or “ soft ” 
water as a more .soluble soap. 

From these statements it will be evident that the lathering 
property of a soap is considerably influenced by the nature of 
the raw materials used iit its manufacture. Nof only does the 
u.se of certain oils and fats favour the •production of readilj 
soluble soaps, but the solubility — and con.sequently the lathering 
property— may be further increased by replacing softie of the 
caustic soda with cau.stic pjtash. 

Manufacture of Soap.— There are Iwo principal methods by 
which most commercial laundry soaps are* made, these being 
known as the boiling process and the “ cold ” process respectively. 
The boiling process of making hard curd soaps on a large scalcf 
Is carri^ out as follows -.—The oil or fat is first heated in a large 
pan provided with open and closed steam pipes, and a solution 
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of caustic soda added gradually. The pasty mlsS which first 
forms, consists essentially of partially formed soap with which 
is incorporated a considerable amount of water and glycerine. 
Further boiling and the addition of more caustic soda is necessary, 
in order to bring about a more effectual conversion of the oil or 
fat into soap. As soon as the chief twnling process is finishfed, 
the contents of the pan are subjected to an operation known as 
“ graining,” which depends upon the fact that soap is insoluble 
in a solution of common salt. A strong brine is therefore prepared 
and added to the pasty mass, which, after standing for some 
time, separates into two layers, the soap floating on top of the 
diluted brine and glycerine. The lower layer is then run off and 
the soap boiled up again with a weak solution of caustic soda, so 
as to effect the complete conversion of the last traces of oil or 
fat into soap. 

; The “ finishing ” of the soap is a kind of cleansing process; 
it consists of various treatments with water or weak caustic soda 
solutions, the mass being allowed to stand after each treatment, 
whereby the impurities separate and are subsequently removed. 
The purified soap is then boiled again until the soap maker judges 
the operation to be complete; finally it is run into frames an*^ 
allowed to cool. 

Soap which has been separated according to the above pro- 
cess is said to have been “ salted out.* 

Large quantities of soap for scouring purposes are made from 
various oils and fats, and caustic soda, by the “cold’' process, 
which differs from the boiling process in that the “ salting out ” 
operation is omitted ; consequently, a greater or less amount of 
glycerine and water, as well as other impurities, remain incor- 
porated with the soap. 

The chief oils lused in the “cold” process comprise palm oil, 
cotton-seed oil, castor oil, olive oil, and linseed oil. Another oily 
substance which is used to a large extent is known as “ olein ” or 
“ oleic acid.” This substance constitutes the red oils obtained as a 
bye-product in the manufacture of candles from tallow and palm 
oil. “ Olein ” consist* chiefly of a mixture of free fatty acids, 
dhd readily forms a soap when neutralised with caustic soda or 
caustic potash. The carbonates of soda and potassium are also 
used in the manufacture of soap from “ olein.” 

“ Soft ” or potash soip is frequent/y employed in the laundry. 
It is generally prepared from linseed oil, cotton-seed oil, or 
“olein,” or from mixtures of these, the alkali employed being 
eaustic potash, either with qr without a small quantity of pota.s- 
saum carbonate. The ordinary soft soaps of commerce •usually 
-contain a considerable amount of water and free alkali as well as 
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the glycerine diberated during saponification. They are very 
serviceable for the treatment of coarse and greasy cotton and linen 
goods when the latter arc washed by machine. Although a slight 
excess of free caustic soda or potash in a soap used for the 
mechanical washing of linen and cotton, is allowable, it is very 
important that such soaps should not be used in cases where hand 
washing is carried on, for the presence of even a very small 
quantity of free alkali in a soap solution, readily exerts a deleterious 
action upon the hands of the operatives. In such cases a neutral 
or superfatted olive oil soap should be employed. 

Great skill and experience are necessary in the manufacture 
of the best varieties of soap, although there are many kinds 
suitable for certain branches of laundry work, which can be 
made without much difficulty. 

It will be found, however, that the manufacture of soap in the 
laundry offers no advantages, because, as a general rule, soap 
can be purchased at a cheaper rate than that at which it can be 
made on a small scale. 

We give below a few recipes for the manufacture -of various 
soaps by the cold process, which is best adapted for making small 
quantities at a time. 

No. I Soap. 

75 lbs. cocoanut* t)il. 

25 lbs. bleached palm oil. 

44 lbs. caustic soda solution (70 deg. Tw.). 

5 lbs. caustic potash solution (70 deg. Tw.). 

Place the oils in an iron vessel provided with a mechanical agita- 
tor “and a closed steam coil; raise the temperature of the mixture 
to about 100 deg. F., and then add the caustic soda and potash 
gradually with constant agitation. As soon as the ingredients 
have been thoroughly incorporated, the mass may be run into low 
flat vessels termed “ frames,’* each having a capacity of from 
to 2cwt. ; the “ frame ” should be made in three pieces, viz. : — 
(i). The bottom piece. {2)<Thc .sides; and {3). The top. The first- 
named is grooved near the edges, so a? to receive the sides, 
which are bolted together. The top is merely a covering of wood:' 
In order to prevent the soap sticking to the sides of the»“ frame,” 
it is customary to line it with wet cloth, prior to the introduction 
of the soap. If only a snfhll quantity pf soap is being made, it 
may be left in the pan. In either case, ^ the containing v^Tfesel 
should be covered with sheeting, and the soap allowed to stand 
* for several days in order to make sure that all action is over. It 
is then ^eady for use. If the soap has been “ framed,” one side 
of tfie ” frame ” is prst removed, the remaining sides being then 



MATERIALS USED IN LAUNDRY WORK 85 

easily detached. The following ingredients may Re* used in place 
of those given above : — 

No. 2 Soap. 

50 lbs. cocoanut oil. 

25 lbs. cotton-seed oil. 

25 lbs. kitchen fat. 

50 lbs. caustic soda solution (70 deg. Tw.). 

No. 3 Soap. 

50 lbs. cocoanut oil. • 

25 lbs. palm oil. 

25 lbs. tallow. 

40 lbs. caustic soda solution (70 deg. Tw.). 

10 lbs. caustic potash solution (70 deg. Tw.). 

Soaps made according to the above recipes may be used both in 
the “ first ” and “ second suds ” for cleansing ordinary articles, 
but as they usually contain excess of free alkali, it is advisable to 
give the goods a subsequent rinse in a weak acid, followed by a 
thorough rinsing in water. For general work, however, they should 
be used in the “ first sudJ? ” only, while a good quality of curd 
soap should be employed in subsequent operations. 

Well made potash or soft soaps, practically free from un- 
combined caustic potash, are sometimes employed in the laundry 
for washing special articles. The be§t kinds of these soaps are 
made by the boiling process, but in many cases, “ cold process ** 
potash soaps are very satisfactory. According to W. J. Menzies, 
a good potash soap suitable for washing woollen goods can be 
made by using the following ingredients : — 

50 lbs. powdered caustic potash free from carbonate. 

5 gallons of water. 

200 lbs. Ciallipoli olive oil. 

The potash is dissolved in the water and the solution cooled. It 
is then added gradually to the oil, which is contained in a vessel 
of suitable capacity. Thorough stirring is essential, and when 
the whole of the alkali has been added, the vessel is covered and 
put in a warm*place for a few days. ‘The above quantities give 
an almost neutral soaf». Other oils may be used with advantage 
in place of olive oil, e.g., linseed oil, cotton-seed oil, lard oil, etc., 
or mixtu^s of these. 

Commercial “ olein ” is another raw material which is of 
special value in making email quantities of soap. Good results 
are obtained on boiling it with the requisite amount of sodium or 
potassium carbonate. For an “ olein potash soap about 25 to 
'30 lbs. of potassium carbonate are required for every 100 lbs. 

olein,” while the same amount of “ olein ” requires abSut 20 to 
25 lbs. sodium carbonate for the production of a soda soap. 
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Valuatioli 6f Soap.— A complete and accurate analysis of a 
sample of soap is frequently a matter of considerable difficulty, 
and especially is this the case when reliable information is re- 
quired as to the nature of the fatty matter originally used in its 
manufacture. For most textile purposes, however, full analyses 
are ‘seldom required, and in general, a fairly accurate estimation 
of the value of a sample? may be deduced from the results obtained 
in the determination of water, fatty acids, total alkali, an<| ^ee 
alkali. ^ 

Determination of Wafer . — Weigh out in a porcelain basin 
from 3 to 5 grms. of the soap in thin shavings cut from the 
middle of a bar, and place the basin and contents in a steam 
oven for about three hours; then cool and weigh; the loss in 
weight indicates the water which has evaporated. The heating 
and weighing must be repeated until no further loss occurs. From 
the result obtained the percentage amount of water can be easily 
calculated. 

Total Alkali . — The alkali present in soap may be of two 
kinds, viz. Combined alkali and free alkali. The former consists 
of that portion which is combined witn the fatty acids, while the 
latter is free or uncombined, i.e., it is in excess of the amount 
required to convert the whole of the oil or fat into a neutral soap. 
Hence total alkali include^ combined alkali + free alkali. 

Determination of Total Alkali . — About 3 to 5 grms. of the 
soap are. dissolved in a small quantity of hot water contained in a 
beaker, and a few drops of a solution of methyl orange added. 
Normal sulphuric acid is then run into the liquid from a burette, 
until the yellow colour changes to pink. Each c.c. of the acid is 
equivalent to 0.031 grm. sodium oxide, (Na.^O) or 0.047 
potassium oxide KgO. 

If the soap is a soda soap, the result is expressed in terms of 
Na^O, While the result for a potash soap is expressed as K^O. 

Example : — 

Weight of soda soap taken “ 3*3230 grms. 

Volume of normah required - 9 d.cs. 

Therefore the total NagO contained in 3.3230 grms. of the 
soap « 0.031 X 9 » 0.279 grm., and the per cent, amount « ^ 

100 X 0.279 
8.39. 

3*3230 

Uncomhined or Free Alkali . — The .soap which wa.s dried In 
the eKperiment for the determination of moisture is dissolved in 
^ure ho^ alcphol. If a whitish residue is noticed on the bottom ' 
of the bicker after dissolution has been effected, the. alcoholic 
soao, solution should .be carefully decanted into another beaker. 
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and the residue rinsed once or twice with pure alcohol, the wash* 
ings being added to the main solution. A few drops of alcoholic 
phenolphthalein solution are added and the liquid titrated with 
until the pink colour disappears. Each c.c. of 
acid used, corresponds to .004 grm. NaOH, or, in the case of a 
potash soap, to .0056 grm. KOH. The white residue which' re- 
mains in the first beaker may contain sodium carbonate-— or 
K CO3-- which is insoluble in alcohol. Water is added, and the 
sofution obtained titrated with acid, using a few drops of a 
solution of methyl orange as indicator. Each c.c. of acid corre- 
sponds to .0053 grm. NajjCOg, or to .0069 grm. K^COg. If 
only a few drops of acid are required to change the colour of the 
indicator, it will be obvious that the amount of free alkali present 
in the sample is insignificant. 

Fatly .ind.s. — There arc several methods in use for the esti- 
mation of the fatty acids in a sample of soap, but perhaps the 
simplest and best known is the wax method, which is capable of 
yielding good results when carried out carefully. It cannot be 
used when the fatty mattef is required for further examination. 

About 5 to 8 grms. of the soap are dissolved in hot water 
contained in a beaker ; a few drops of methyl orange solution are 
added and the liquid titrated with -J-H2SO4 until about 10 c.cs 
have been added over and above the y^ilume required to change 
the colour of the indicator. The liquid is then heated, and about 
8 grms. of paraffin wax (which must be accurately weighed) 
added to the contents of the beaker ; the wax melts and mixes with 
the liquid fatty acids on the surface of the liquid in the beaker. 
It is advisable to heat the beaker and contents over a water bath 
for a short time, in order to facilitate the separation of all water 
from the melted layer of fat and wax. The mixture is then 
allowed to cool, when a firm cake of wax and fatty acids is 
obtained. Finally, the cake is carefully removed, rinsed with 
cold water, allowed to drain, dried with filter paper and weighed. 
From the weight obtained, the weight of wax is subtracted, the 
result indicating the amount of fatty ^cids in the sample of .soap 
taken. • 

Interpretation of Analytical Results.— In order to arrive at 
the approximate value of a sample of soap from the results of 
analysis, cert.ain well-known facts h#ive to be taken into con- 
sideration. For examplef: — A well made soda soap contains from 
60-66 per cent, fatty acids; it should be practically free from 
unsaponified fat, and should not contain more than a trace of free 
alkali. The fatty matter is sometimes returned as fat^ acids, 
but more frequently as fatty anhydrides, in which form It is pre- 
sent in soap. In the former case, the figure will be higher than 
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the amount df Yatty matter actually present, owing to the hydra- 
tion which occurs when the soap is decomposed by acid. This 
will be clearly understood if we consider that (a), a fatty anhydride 
consists of two molecules of the corresponding fatty acid, from 
which, one molecule of water has been removed, thus : — 

2 C,,H„.C 00 H ■- 

Stearic acid = stearic anhydride + water ; . 

b), soap is formed by saturating the anhydride with sodium oxide 
Na^O), as : — 

c”{J»“c2/0 + Na,0 = 2C„H3,,.C00Na ; 

ind (c), that the addition of acid to the soap during analysis, 
:auses hydration to take place, the Na^O being displaced by H3O, 
ind the free fat acids liberated, as represented by the following 
iquation : — 

>04-0 Na, ) +SO,:H.. - ( >04-IL0 ) + Na.,S0,. 

00/ 1 / ‘ \C,JI^.CO/ ‘ / 

Fatty sodium sulphuric Fatty .water , sodium 

anhydride oxide acid ~ anhydride ' sulphate. 

Soap « I Fatty acid 

or 2C,:H35.COONa + IL.SO^ - 2 CkHj,,.C 00H 4- Na^SO*. 
“Sodium Btearate •+• sulphuric — stearic acid -p sodium 
acid sulphate. 

4 ence, it is customary to return the fatty matter as anhydride 
usually stearic anhydride), and the combined alkali as Na^O. 
\s 100 parts of stearic acid are equivalent to 97 parts of the 
inhydride, it is only necessary to multiply the weight of the fatty 
loid content, by the factor 0.97 in order to express the result as 
?tearic anhydride. If unsaponified fat is present, it will be 
veighed along with the fatty acids. As a rule small quantities of 
ree fat in laundry soaps arc not objectionable for they are more 
)r less readily neutralised, ‘or emulsified, by the alkali used in the 
vashing operations. The amount of combined alkali in a good 
quality soap, should not be lower than 7 per cent., while it maj^ 
>e as high as 9 per cent., according to the nature and lamount of 
:he fatty acids. 100 parts of stearic acid require 10.9 parts of 
for neutralisation, so that the< approximate theoretical 
imount which should be present in a soap, can be easily calcu- 
ated from the fatty acid content, thus serving to check the 
ictual figure ^ obtained. It rarely happens, however, that the 
igure (teduced theoretically agrees with the analytical figure, 
)wing to the difference in the molecular weights of the fatty acids. 


/CnHj,*. 
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The lower the molecular weights of the latter, th8 higher will be 
the percentage of combined alkali. 

The composition of a few typical good quality laundry soaps 
is given in the following table : — 


Kind of Soap. 

Fatty 

Anhydrides. 

Combined 

Alkali. 

Free Alkali 
(Carbonate). 

Water, 

etc. 

V. iiite Curd 

60*25 

7*38 

0*18 

32*19 

Mottled ,, 

64*14 

• 8*52 

0*45 

26*89 

Brown or “ Black ” . . 

62*34 

7*45 

0*93 

29*28 

“Olive Oil” 

61*24 

7*12 

0*20 

31*44 

Soft 

40*12 

8*80 

0*90 

50*18 


Soap-Powders, Washing Powders, or “ Lessives.*'— The 

majority of the proprietary washing powders on the market, con- 
sist of mixtures in various proportions of dried and finely 
powdered soap, and sodium carbonate. Other common con- 
stituents are silicate of sexia, and borax, while a large number 
of powders of recent introduction contain variable quantities of 
sodium perborate. The latter mixtures act both as detergents 
and bleaching agents. 

Generally speaking, washing powders offer no advantage 
over ordinary soap, or mixtures of so^~ and sodium carbonate in 
known proportions ; they are more readily soluble, however, than 
ordinary soap. 

It has been shown by several observers that silicate powders 
are more or less injurious, owing to the readiness with which 
insoluble silica is deposited in the fibres, while it is certainly more 
satisfactory to use sodium perborate alone, than when mixed with 
several other substances, some of which may be absolutely useless 
as detergents, or even act injuriously on the fibres. The value 
of unadulterated soap powders is dependent, of course, upon the 
nature of the soaps from which they have been made, and the 
amount of water present. 

The composition of several washfng powders is given in the 
(Following table : — * 


1 

• 

Dry Soap. 

Sodium Carbonate. 

Silicate of Soda. 

1 

10*21 

6§*42 

10*43 

2 

85*23 • 

4*21 


3 

50*34 

41*20 



4 

24*63 

62*14 

8*76 

5 

15*42 

78*22 


6 

— 

52*27 

10*43 

7 

i 

45*66 

23^7 
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The table ^iven below (Technische Rundschau y 1909), shows 
the variable nature of perborate washing powders : — 



Sodium Perborate 
+ 

Water of Crystallisation. 

Soap. 

Sodium 

Carbonate. 

Silicate 
of Soda. 

' 

Water. 

1.... 

10-40 

23-97 

27-17 

8-36 

30-10 

2.... 

10*20 

’ 38-80 

22-59 

2-72 

25-69 

3.... 

8-47 

37-53 

23.58 

2-88 

2fdi 

4.... 

9*82 

20-85 

36-24 

3-50 

29-59 

5.,.. 

5-78 ! 

8-55 

49-27 

— 

36-40 

6.... 

11-04 

14-43 

34-80 

4-65 

34-18 

7.... 

4*62 

34-79 

36-91 

— 

23-68 

8.... 

3-08 

17*74 

51-15 

2-34 

25-69 

9.... 

8-09 

17*37 

. 64-79 

— 

9-75 


Benzine soaps are sometimes used in the laundry for the local 
treatment of stains containing grease. They differ from ordinary 
soaps in that they are practically anhydrous, and usually contain 
excess of free fatty acids. Their use depends upon the fact 
that they are more or less freely soluble in benzine, the solutions 
thus obtained, being less liable to lake fire under working con- 
ditions, than when benzine is used alone, while the possession of 
properties which are characteristic of weak alkalies, facilitates 
their action on fatty matter, as well as on the dirt with which 
it is usually associated, When present in the form of stains on 
textile articles. A solution of benzine soap in benzine, exerts a 
powerful solvent action even on highly re.sistant forms of greasy 
matter, and when used for removing stains of this nature, it 
should be assisted in its action by mild friction, e.g.y brushing, in 
order to ensure the intimate contact of the liquid with as large a 
surface as possible of the matter to be removed. 

Monopole Soap {Bayer ). — This is an interesting compound 
prepared by heating sulphonated oils, e.g., Turkey-red oil, with 
alkali, and boiling the mass until it gelatinises on cooling. It 
differs Irom ordinary soap in being unaffected in presence of 
various acids, and neutral salts. Thus, it is not precipitated 
when added to water of a high degree of hj<rdness, but is actually 
capable of effecting the dissolution of the precipitated lime soapsf 
}or “ scum,” which are deposited on the washing cylinders, in 
lOrdinary laundry practice. Owing to its strong capillary action, 
a solution of Monopole so^ is able to, wet out articles rapidly, 
j and, to penetrate into the interipr of the fibres with great rettdi- 
jness, thus facilitating the removal of impunities, while it appears 
ito exercise a brightening action even on the most sensitive^ 
[colours.^ ’ " 

TetrapoL— This patent detergent has been introduced by the 
Bayer Ogurn^Ltd, It possesses The characteristic properties qi % 
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sulphonated oil compound, {e.g.^ Monopole soap), as* well as those 
of a non-inflammable, organic solvent of fats. Consequently, it 
is entirely free from the common defects associated with the use 
of ordinary soap, and from the danger of fire which accompanies 
the use of inflammable fat solvents. 

Tetrapol has no injurious action on either vegetable or animal 
fibres, and the cost of washing is said to compare favourably with 
oth;:r .detergents. Its use in conjunction with hard water obviates 
the formation of lime-soaps, and consequent incrustation of the 
washing cylinders. Other advantages are as follows: — It is 
neutral. Hence, it does not readily induce the shrinkage of 
woollen goods. It possesses the capacity of dissolving grease, 
etc., in a high degree. The most sensitive colours are unaffected 
by its use, and it may be employed with equal advantage in the 
cleansing of all clas.ses of fibrous materials. 

The washing power of Tetrapol has been compared with eight 
other detergents by Lcimdorfer, who found that after washing 
various articles by hand for twenty limes with Tetrapol, the loss 
in weight scarcely differed from that which occurred when a good 
curd soap was employed, while the resistance against tearing was 
considerably higher. Sensitive fabrics such ns those made of silk, 
were found to retain their brilliance and elasticity. 


Nature of Material. 

Results of Tests after Hand-washing 

Twenty Times with : — | 

Tetrapol. 

Seven other Detergents. 

Percentage 

Losses. 

Minimum and Maximum 
Losses. 

Weight. 

Strength. 

Weight. 

Strength. 

Linen Fabrics : 





Coarse House Linen . . 

2*7 

13-8 

38 — 9-2 

18*6 — 29*4 

Good Medium Linen. . 

3'2 

16-4 

4*2 — 8*6 

21*3 — 32*6 

Finest Linen 

3-6 

i 17*1 

4*9 — 10*4 

20*4 - 36*8 

Cotton Fabrics .« 





Wliite 

50 

19-7 1 

5*9 - 8*7 

19*7 — 32*4 

Red ' 

» 4-3 

16*2 

7*0 — 9*4 

23*0 — 30*6 

• Green 

11-8 

34*3 

8*6 - 18*5 

26*2 — 62*8 

Blue 

4-2 

14-6 

4*2 - 10*3 

18*6 — 36*5 

Woollen ll’abrics : 





Undyed 

2-9 

16-7 . 

4*2 - 8*6 

21*8 — 28*6 

Red 

5-2 1 

19-4 

6*9 — 10*2 

25*6 - 38*6 

Green 

2‘4 

16-2 

4*0 - 16*2 

24*0 - 35*6 

Blue 

2-1 

151 

3-5 — 8*6 

13*6 - 32*3 

Black 

4-3 

19*4 

5*7 — 21*5 

23*4 — 36*3 


The actual figures obtained for Tetrapol, taken fi^m the 
Seijensieder-Zeitung igoS, p, 579, are tabulated above, and 
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brief comparison is made with the widely varying results obtained 
with seven other detergents. 

When employing Tetrapol for the first time in machines, it 
is advantageous to first boil out the washing cylinders with a 
weak solution of the substance containing a little soda, in order 
to remove the lime soaps and associated dirt left by other deter- 
gents. This preliminary operation is of considerable importance, 
in view of the fact, that it pr^events such impurities from* being 
subsequently deposited on the goods, owang to the loosening 
action of Tetrapol. As the latter occurs in commerce in the 
liquid form, it only needs adding to warm water whilst stirring. 
Boiling up with steam when preparing the liquor should be care- 
fully avoided. 

Sodium Carbonate, Na^CO^. — This substance is used in the 
laundry under the names of washing soda, pure, refined, and 58 
per cent, “alkali,” “crystal-carbonate,” sesqui-carbonate of 
soda, and soda ash. . 

Washing soda or soda crystals is repre.sented by the chemical 
formula Na^COg. loH^O ; it thus contains, when pure, almost 63 
per cent, of water of crystallisation, Avhich is useless, of course, 
for scouring purposes. 

''Crystal carhonato'^^ Na^CO^.H^O, is a pure variety of 
sodium carbonate in the form of fine crystals. It contains 
about 14.5 per cent, of water. 

Sesqui-carbonate of soda^ Na^COg.aNaHCOg.aH^O, is pre- 
pared by rapidly crystallising a solution of sodium bicarbonate, 
which has been caused to part with a certain amount of carbon- 
dioxide by the action of heat. It may also be obtained by mixing 
solutions of sodium carbonate, and the bicarbonate. 

Soda ashj Na^COg, is a crude anhydrous sodium-carbonate, 
and is liable to contain a considerable amount of impurities. 

Pure, refined y and $8 per cent. “ alkali y'' are commercial 
terms given to an almost pure anhydrous form*'* of sodium car- 
bonate. These brands arc used in enormous quantities for the 
cleansing of vegetable fibres, and constitute the chief varieties 
used in laundry work. • 

Sodium carbonate i% manufactured by two distinct pro- 
cesses, one of which is known as the* ammonia or Solvay pro- 
cess, and the other as the Leblanc pisocess. In the former 
process, brine is first saturated with ammonia gas and the re- 
sultant liquot carbonated by means of a stream of carbon dioxidfe 
gas, aftd subsequently concentrated, whereby sodium bicarbonate 
is ^precipitated in the form of fine crysj;als. On ignition, the 
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latter yield anhydrous sodium carbonate. The following equa- 
tions represent the principal reactions: — 

(1) . NaCl+NHa + CO^ + HaO-NaHCOjj+NH.Cl. 

(2) . 2 NaHC 03 = Na 2 C 03 + H20+C02. 

For the successful working of the process, specially designed 
apparatus is requisite not merely for the completion of the 
changes given above, but also for ‘the economical recovery and 
re-r.tilisation of the ammonia contained in the mother liquor. 

The Leblanc process is more •complicated. It consists of a 
series of operations which may be briefly described as follows : — 

1. Gammon salt is first heated with sulphuric acid in a 
special retort. The chemical change which occurs is indicated 
by the following equation : — 

(a). NaCl 4- 11^50^ = NaHSO^+ HCl. 

The residue in the retort is then heated to a higher temperature, 
the action being as follows: — 

(/)). NaH.SO^ + NaCl^Na^SO^ + HCl. 

In these operations a large quantity of hydrochloric acid gas is 
evolved. This is led into 'condensing towers where it dissolves 
in water, the solution constituting the spirits of salt or muriatic 
acid of commerce. The solid product of the above reactions is 
termed salt cake. 

2. The salt cake is next thoroughly mixed with powdered 
coal and limestone, and strongly healed in a reverberatory fur- 
nace. During this stage of manufacture, which is termed the 
“ black ash ” process, two important reactions take place, viz. : — 
The sodium sulphate is reduced to sulphide — 

Na^SO^ + zC- zCO^+Na^S ; 

and as the temperature increases, the latter reacts with 
the limestone, the chief products being sodium carbonate and 
calcium sulphide— 

Na^S + CaCOg = Na^^CO^ + CaS. 

3. In the third stage of the process, the “ black ash ” is 
allowed to cool, and then treated with water in large tanks. The 
sodium carbonate dissolves, and the sofution is decanted from the 
insoluble calcium sul{^ide and subjected to various treatments 
according to the form of carbonate required. If it is allowed to 
stand, socfla crystals, (Na^COg.ioH^O), are ultimately deposited. 
If, on the other hand, it is evaporat(^, and the residue ignited, 
an impure form of sodiunt carbonate (soda ash), is obtained, while 
re-carbonation of the liquor converts many impurities into the 
carbonate, and precipitates others, so that purer products are 
obtained on evaporation. Thus, by concentrating the carbonated 
liquor in an iron pan provided with mechanical agitators, ®a black 
salt ultimately separates out, and this on ignition yields a good 
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quality of soda ash. The latter is converted into “ refined 
alkali ” by first dissolving it in water and adding a little bleach- 
ing powder solution in order to precipitate traces of iron ; the 
purified solution is then concentrated, allowed to crystallise, and 
the crystals finally ignited. The strength of commercial sodium 
carbonate is generally expressed in degrees which correspond to 
the percentage of sodium oxide, Na^O, plus one. Thus the chief 
varieties vary in strength from 48®-58<^. 

Properties.—Anhydrous sOdium carbonate does not dissolve 
very readily in cold water, owing to the formation of hard lumps 
at the moment it comes into contact with the water. Hot water, 
however, speedily effects its dissolution. 

It is customary in most laundries to make a standard solution 
for general use, t.e., a solution containing a definite weight in* 
one gallon. The solution is made in a galvanized iron tank pro- 
vided with an open steam pipe, and varies in strength from 
about 2j to 5 per cent., t.e., 2j lbs.-5lbs. in lo gallons. 

Sodium carbonate readily undergoes hydrolysis in presence 
of water. Its solution turns red litmus blue, and neutralises 
acids with the evolution of carbon dioxide and formation of well 
defined salts. Owing to its alkaline nature it exercises a power- 
ful emulsifying action on vegetable and animal oils and fats. 
Anhydrous sodium carbof^ite is commonly termed “ alkali ” pre- 
sumably on account of the fact that it possesses similar properties 
to the soluble portion of the ashes of plants, t.e., the alkali of 
the Arabians. 

Valuation of Sodium Carbonate. — Sodium carbonate intended 
for use in laundries should be free from iron and caustic soda, as 
well as^from impurities of a non-detergent character. The former 
is apt to give rise to yellow stains, while caustic soda may affect 
Gortain classes of goods injuriously. As already mentioned, the 
brands of sodium carbonate known as pure, 58 per cent., and 
refined alkali, consist essentially of pure Na^COg, and, as the 
composition of these substances is generally kept jjp to a definite 
standard by the alkali makers’ chemists, it is seldom necessary 
to apply any elaborate tests in the launflry. Some brands of 
sodium carbonate— especially those sold under the name of sooa 
ash — usually contain variable quantities of caustic sdda, which 
may be detected, and the^ approximate amount estimated by the 
methods given below:— « 

Detection and Estimation of Caustic^Soda . — A small quan- 
tity (one or two grams), of the dried sample to be tested,- is, 
thoroughly, agitated for .some time in about 25 c.cs. of strong . 
alcQht^ The insoluble carbonate is allowed to settle and a por- 
tion of clear. liquid decanted into a beaker; a few dr<^s of. 
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phenol phthalein solution are then added, the productwn of a pink 
colouration indicating the presence of caustic soda. The approxi- 
mate amount of the latter can be determined by making up the 
solution to a definite volume in the first instance, and allowing to 
settle. Ten to 25 c.cs. of the clear solution are then withdrawn 
by means of a pipette, introduced into a basin, a little phenol 
phthalein solution added, and deci-ilormal sulphuric acid run in 
from a* burette until the pink colour disappears. Each c.c. of 
0.004 NaOH. 

Total alkali is estimated by titrating an aqueous solution 
containing a known weight of the sample with normal sulphuric 
acid, using methyl orange solution as indicator. Each c.c. of 
^ H^SO^ = 0.031 grm. Na^O, or expressed as carbonate, 0.053 
^rm. The approximate strength of a solution of sodium carbon- 
ate is I’requently determined with the aid of Twaddell’s hydro- 
meter, and sub.sequent reference to a table of percentages — 
Percentages of Sodium Carbonate in Sodium Carbonate 


Solutions of known Specific Gravity at 15^0. 


Degrees on 
Twaddell’s 
Hydrometer. 

Percentage by Weight. 

NajCOj. 

Na,CO3.10H2O. 

Na,0. 

1 

0-47 

i-a?’ 

0-28 

2 

0*95 

2.56 

0-56 

3 

1-42 

3-82 

0-84 

4 

1-90 

5-13 

1-11 

5 

2-38 

6-99 

1-39 

6 

2-85 

7-69 

1-67 

7 

3-33 

8-98 

1-95 

8 

3-80 

10-25 

2-22 

9 

4’28 

11 55 

2-50 

10 

4-76 

12-80 

2-78 

U 

5-23 

14-11 

3-06 

12 

6-71 

15-41 

3-34 

13 

6‘17 

16-65 

3-61 

14 

6-64 

17-92 

3-88 

15 

7-10 

, 19-16 

4-16 , 

16 % 

7-57 

20-43 

4-42 

17 

8-04 

21-69 

4-70 

18 

#51 

^-94 

4-97 

19 

8*97 

24-20 

5-24 


9-43 

25-44 

5-52 

21 

9-90 

26-71 

5-79 

22 I 

10‘37 

27-M 

6-06 

23 

10'83« 

29-^ 

6-33 

24 

11-30 

30-49 

6-61 

25 

11-76 

31-90 

6-88 

26 

12-23 

33-00 

7-15 

27 

12-70 

34-27 

7-42 

28 

13-16 

35-45 1 

. 7-70 0 

29 

13-63 

36-78 

7-97 

30 

14-09 

38-02 

8-24 
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Delecfion of Iron, — Iron is rarely present in the best brands 
of commercial sodium carbonate, but if it is suspected, a few 
grms. of the sample are dissolved in a little water, and pure dilute 
hydrochloric acid added to the solution until effervescence ceases. 
A few drops of concentrated nitric acid are then added, and the 
liquid heated. Finally, it is allowed to cool and tested with a 
solution of yellow prussiate of potash, when the production of a 
blue or green colour indicates the presence of iron. 

Sodium hydrate or caustic soda, NaOH or Na^O+H^O, 
occurs in commerce in the form of fused greyish white blocks, in 
powder form, in sticks, and in solution. It possesses extremely 
powerful detergent properties, but finds little use in British and 
Irish laundry practice, except in a few cases where unbleached 
linen and cotton articles have to be scoured and whitened. ‘ 
Caustic soda is manufactured by several processes, but the 
oldest method, as well as the simplest, consists in treating a hot 
solution of sodium carbonate with slaked lime — 

Na2C03 + Ca(OH)2 = jNaOH + CaCO^. 

The liquor is not allowed to become concentrated, as the reverse 
reaction increases with the strength of the solution — 

2NaOH + CaC03 = Na^C03 + Ca(OH)2. 

The weak caustic liquo^ is drawn off from the precipitated cal- 
cium carbonate and concentrated in iron pans, a little nitre being 
added during the final stages, in order to effect the conversion 
of traces of sodium sulphate, and other impurities, into the 
hydrate. 

Properties, Uses, and Valuation.— Caustic soda is a white, 
hard, and highly deliquescent sub.stance. It dissolves readily in 
cold water with the production of a considerable amount of heat, 
aod both the solid and solution readily absorb carbon dioxide from 
the air. The aqueous solution is strongly alkaline, possesses a 
soapy feel, and exerts a powerful caustic action on the skin. 

Enormous quantities of caustic soda are used in the manu- 
facture of hard soaps, and in the bleaching of botton and linen 
goods, while it is also employed on a somewhat extensive scale in 
American laundry practice. The strength of commercial branf^s 
of caustic soda, is expressed in the same way as in ^the case of 
the carbonate, t.p., in degrees, which are equivalent to the per- 
centage of Na^O (.sodium oxide), plys one. Thus, the chief 
brands have 6o, 70, and 77 degrees of strength. "" 

It is usually valued in the laboratory by determining the total , 
alkali content;, i.e., Na^O, using normal acid with methyl orange 
as indicator, i.c.c. -^-H2S04 = .o3i grm. NagO, or 0.04 grm. 
NaOH. 
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Sodium carbonate, silicate, and aluminate, are frequently 
found in commercial varieties of caustic soda, and are, of course, 
returned as Na^O in the above estimation. As a general rule, 
however, they are present in such small quantities as to render 
their estimation unnecessary. 

Potassium Carbonate, K^CO.^, Potash or Pearlash.— Potas- 
sium carbonate was formerly prepared by extracting the ashes 
of land plants with water, filtering, and evaporating the solution 
' to dryness. The residue thus obtained was known to the 
Arabians as kaliy which corresponds to the term potash. It is 
now chiefly manufactured by the Leblanc process— as used in the 
manufacture of sodium carbonate — from the potassium chloride 
deposits occurring in the Stassfurt and other districts. 

• Potassium carbonate is a white, highly deliquescent sub- 
stance; it crystallises with molecules of water of crystallisa- 
tion. In contact with water, it readily undergoes dissociation, 
yielding an alkaline solution which possesses strong detergent 
properties. 

Potassium carbonate is' frequently used under the name of 
pearlash, for cleaning certain varieties of raw wool, but seldom 
finds employment in the laundry industry. It is more expensive 
than the corresponding sodium salt and exhibits a tendency to 
liquefy on keeping. Its chief use is, in connection with the 
manufacture of soft soaps and special varieties of glass. 

Potassium hydrate or caustic potash possesses somewhat 
similar properties to caustic soda and may be prepared in the 
same way, using potassium carbonate instead of sodium car- 
bonate. It is rarely used by the launderer as a detergent, but 
finds extensive employment in the manufacture of soft soaps. In 
many of its reactions, c.g., in the saponification of oils and fats, 
it appears to be more chemically active than the corresponding 
sodium compound. 

Sodium Silicate or Soluble Glass," NagSigOg.— This sub- 
stance is manqfactured by fusing sand or silica (SiO^) with 
sodium carbonate. It is .sent into the market in the form of a 
thick viscous liquid, oi* as a greenish coloured vitreous mass. 
T^e former readily mixes with hot water, but the latter only dis- 
solves slowly, yielding a vi.scous .solution. In the powdered form, 
sodium .silicate is used to a considerably extent in the preparation 
of " washing powders " or ^‘lessives," which are largely employed 
in laundries on the continent, and to a moderate extent in Great 
Britain and Ireland. The majority of silicate washing powders 
consist of varying proportions of sodium carbonate and sodium 
silicate, with or without the addition of an adulterant s3ch as 
common salt, etc. Many preparations also contain powdered 
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soap, while those of recent introduction frequently contain sodium 
perborate as well. 

Sodium silicate is rarely used alone for cleansing purposes in 
the laundry, but it has long been employed by the calico-printer 
for “ clearing” certain kinds of printed cotton goods. Its deter- 
gent properties depend principally upon its property of under- 
going hydrolysis in aqueous solution, this being more or less 
complete according to the strength and temperature of thp solu- , 
tion. The weaker the solution and the higher its temperature, 
the more complete is the hydrolysis ; hence, it is conceivable that 
the weak solutions of silicate washing powders used in the 
laundry contain the silicate of soda in an almost complete state 
of hydrolysis, i.e., in the form of caustic soda and colloidal 
silicic acid. ^ ^ * 

Borax, NagB^O,. loH^O.— This substance is sent into the 
market in the form of prismatic crystals containing ten molecules 
of’ water of crystallisation, and in the form of an anhydrous pow- 
der. It is prepared in large quantities from boric acid, which is 
found in the volcanic districts of Tuscany. The crude acid is 
mixed with sodium carbonate, and the mixture heated in a fur- 
nace, whereby carbon dioxide is evolved; the residue— which 
consists chiefly of borax— is then agitated with water, and the 
solution of borax freed t^om suspended impurities by filtration. 
Finally, the solution is allowed to crystallise. 

The chemical changes which occur in the above operation may 
be represented by the following equation 

4H3B03 + Na,C03 = Na2B^07+ CO^ + 6 H 3 O. 

Boric acid 4 - sodium = borax -f carbon -f water, 
carbonate dioxide 

Borax dissolves in 20 times its weight of cold and half its 
weight of hot water, yielding a solution which possesses a mild 
alkiine reaction and a sweetish taste. It enters largely into 
the composition of many powdered ” glazes,” and is sometimes 
used as a mild detergent, and for softening water/ Borax should 
only be used sparingly in finishing processes, as the presence of 
excessive amounts of metallic salts in fintshing pastes, tends 
produce considerable friction between the heated rollers, or irons, 
and the materials being finished, with the inevitable result, that 
collars, cuffs, etc., are gij^dually rendered harsh, and the fibres 
very much weakened. • 

Ammonium Hydroxide, NH^OH, Ammonia, or Liquor 
Ammonia . — This compound is frequently employed as a mild * 
scouring ageht In the treatment of woollens ; it is also very useful 
in the^lauftdry for the removal of certain stains, and for other 
minoi^ purposes. The* ammonia liquor of commerce is a solution 
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of ammonia gas in water, the greatest bulk of it* being obtained 
either directly or indirectly from the gas liquor of the gas works. 
Ammonia gas is represented by the chemical formula NHg; it is 
extremely soluble in water, great heat and increase in volume 
being produced during dissolution. The solution obtained, i.e.y 
the ordinary ammonia liquor of commerce, is regarded as a 
hydrate of the radicle NH^, formed according to the following 
equation : — H20 = NH^0H. 

The strongest liquor ammonia«has a specific gravity of 0.880, 
and contains about 35 per cent, of ammonia gas; it possesses 
strong alkaline properties, and forms a series of well defined 
ammonium salts when neutralised with acids. 

Ammonia saponifies various vegetable and animal oils and 
fats more or less completely, with the production of ammonia- 
soaps ; these arc used to a considerable extent in the finishing of 
textile fabrics. 

7Tc approximate value of a sample of ammonia liquor, may 
be determined with the aid of Twaddell’s hydrometer — for liquids 
lighter than water — and subsequent reference to a table of specific 
gravities and strengths. 'The liquor is usually sent out in glass 
stoppered ‘ Winchester ’ bottles, carboys, or in wrought iron 
drums, which should always be kept tightly stoppered to prevent 
the escape of gas. Metallic copper ^is readily acted upon by 
ammonia, forming a compound which may give rise to stains if 
brought into contact with textile materials; hence, operations 
involving the use of a considerable amount of ammonia, should 
not be carried on in copper vessels. 

Soap-Bark or Quillaia Bark.— This substance constitutes the 
bark of an evergreen tree known to botanists as Quillaia sapon- 
aria, which grows in South America. The commercial bark is of 
a yellowish white colour ; it is heavier than water, and contains a 
large amount of mineral matter. 

. On digesting the bark with hot water, a liquid is obtained 
which possesses very great lathering properties. Indeed, it is 
doubtful whether an;^ other substance •yields a lather so readily. 
Soap-bark infusions ft)ssess considerable cleansing power, and 
Sppear to exercise an emulsifying action on greasy matter. They 
. have been* used for many years in the process of cleansing dyed 
woollen and worsted goods, as well as^in laundry processes. The 
active ingredient in the bark is known as saponin, and can be 
extracted with boiling alcohol. It possesses strong reducing pro- 
perties. 

> Malt and Malt Extract.— Malt preparations are not usually 
regarded as detergents, inasmuch as their use is primsfrily de- 
pendent upon the fact, that under suitable conditions they possess 
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the power oh eftTecting the conversion of starch into soluble dcri-. 
vatives. As such preparations, however, are now extensively 
employed in the cleansing operations carried on in the laundry, 
we may conveniently include an account of them in this section. 

Malt. — This is the name given to the grain of barley which 
has been allowed lo germinate partially, (lermination is induced 
by first steeping the grtiin in water for a few days, when it swells, 
becomes tender, and imparls a reddish colour to the walcr. It is 
then separated from the latter,* and spread in a thick layer, \about 
1-2 feet), on a stone floor. In a short time, germination begins, 
and is ac('ompanied by the development of heat. At this stage, 
the grain is spread more thinly, and turned over from time lo time 
during about two days, so that germination takes place slowly. 
The partially germinated grain is then made into heaps, and 
allowed to stand for several hours, during which lime its tempera- 
ture gradually rises until it reaches a point high enough to arrest 
germination. Mnally it is c'arofully dried in a kiln at a medium 
temperature. 

The product so obtained varies in colour according to the 
length of time occupied in treatment and the temperature whii'h 
obtains in drying. Usually, commercial malt is of a pale amber, 
or brown colour. When treated with water, about 70 per cent, 
dissolves, the soluble epnstituents consisting chiefly of maltose, 
dextrin, albumin, and phosphates. 

Malt differs from the parent substance barley, in that the 
starch naturally present in the latter has been more or less com- 
pletely converted into maltose and dextrin. This alteration of 
the starch is brought about by peculiar ferments or enzymes origi- 
nally present in the grain. These appear to undergo consider- 
able development during the malting process, inasmuch as mailed 
barley is capable of readily effecting the conversion of ordinary 
gelatinised starch into soluble derivatives, while the untreated 
grain possesses little action in this respect. 

Formerly, it was customary lo recognise only one ferment in 
malt, this being known m diastase^ but recent v^ork shows that 
many other enzymes are developed duringwthe malting process, in 
addition to those which exert such a powerful action on starclf: 
Hence, the term “diastase” is now understood to mean all the 
enzymes of malt, while the names of specific enzymes are derived 
from the materials acted upon, the tcri^iination — ase being added 
in each case. Thus, the enzyme which is capable of effecting “the 
.conversion of amylaceous matter, i.p,, starch, is termed “ amy- 
Tase,” while according lo Holderer (Jour, Soc. Chem, Industry^ 
1909, f. 733), barley and malt contain the enzymes glutennse, 
trehglasef^ cellase^ and sucrase^ in addition to amylase and several 
others... 
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Amylase appears to possess two functions, in that gelatinised 
starch is hrst liquefied by its action, the product apparently pos- 
sessing properties similar to those of soluble starch. In the 
second place, the further action of amylase results in the con- 
version of the liquefied starch into maltose and dextrin. The 
first stage in the conversion of starch by malt is therefore said 
to lx; due to the liquefying power of amylase, while the final stage 
is due to its sacc'harifying power, Le., its power of converting 
amylaceous matter into sugars. • 

All enzymes arc believed to be of an albuminoid nature, and 
very small amounts arc capable of altering relatively large quan- 
tities of the substaiK'cs on'which they act. The principal chemical 
changes lirought about by the action of the lx?st known enzymes 
aic due to hydrolysis, although in some cases oxidation and de- 
composition are induced. x\ chemical change induced by 
<*nzymntic action may be more or less complete accord- 
ing to [a)y the nature of the enzymes; (hj the physical 
condition, nature, and amount of the substance acted 
on, and (r), the temperature at which the action takes 
place. Thus, it has been already mentioned, that when 
the enzymes of mall ad on gelatinised starch under suitable con- 
ditions, the first conxc'rsion product is a soluble starch of a liquid 
nature. 'J'his may be regarded as tbe simplest product of the 
gradual c'on version of starch by means of hydrolytic ferments. 

A similar ( hange takes place w'hen starch is treated with 
weak acids under siiilahle conditions. It is notewortliy, how- 
ever, that ungclatinised starch is only slowdy acted on by amy- 
lase, w'hereas tlie use of standi of the .same physical condition, in 
the acid-hydrolysis process, docs not appear to exert a pronounced 
retarding inllucnce on the hydrolytic action of the acid. 

The cxcrci.se of the second function of amylase on liquefied 
starch brings about its conversion into sugar, (maltose), and dex- 
trin, or as usually stated, saccharification takes place. This 
change may represented by the following equation : — 
3C,,H;oO,, ^ H 3 O = 

^ Starch -p water = maltose -f- dextrin. 

Maltose and dextrin may be termed the intermediate products of 
the liydrfllytic conversion of starch, while if the action of amylase 
is allowed to continue for a sufficientf length of time, the dextrin 
IS completely converted ifito maltose, which is generally considered 
to be the final product of the action of malt enzymes on starch. 

An analogous series of changes takes place in the acid 
hydrolysis of starch, but in this case, the sugar corresponding to 
maltose undergoes further hydrolysis, the final prodiftt being 
glucose, as 





62 


MODERN LAUNDRY WORK 


It would appe'ar’^from the foregoing remarks, that the liquefaction 
or conversion of starch info soluble starch must precede its 
saccharification, but it is evident that so soon as a certain amount 
of liquefaction has been effected, saccharification begins; hence, 
the two functions of amylase are undoubtedly exercised concur- 
rently. The terms “liquefying enzymes” and “saccharifying 
enzymes ” are now tfted to. indicate two distinct amylolytic 
enzymes, which act on starch as their names imply. They corre- 
spond, of course, with the two functions of amylase mentioned 
above, and according to Poliak, (Jour. Soc. Chem. Jndusiryy 1903, 
p. 1,370), there exists no relationship between their respective 
properties. 

It is well known that the activity of an enzyme is largely 
governed by the temperature of the medium in which it is con- 
tained ; activity is slow at low temperatures, but increases gradu- 
ally as the temperature rises, until a maximum is reached. Fur- 
ther increase of temperature above this point reduces the activity, 
until finally, the enzymes appear to be more or less completely 
altered, and with few exceptions are incapable of being regenera- 
ted on cooling. Activity also ceases in presence of alkalies or 
moderately strong acids. According to May, (Jour. Soc. Dyet.^ 
and ColouristSy 1911, p. 88), the liquefying enzymes of malt in an 
aqueous .solution have an< optimum temperature of 145® F., their 
action not being completely destroyed until a temperature of 212^ 
F. is reached. On the other hand, the saccharifying enzymes have 
an optimum temperature of 120® F., and cease to act at 150° F. 

Malt Extract. —Extract of malt is prepared by macerating 
coarsely powdered malt with its own weight of water for several 
hours, then adding 3-4 times the original volume of water at 35^ 
’C.,,and digesting for an hour at a temperature not exceeding 
55O C. Finally, the solution is filtered and subsequently evapora- 
ted to a .syrupy consistency under diminished pressure. 

The* product is a pale amber, or brown, vi.scous liquid, pos- 
sessing an agreeable odour,, and a sweet taste. It contains a high 
proportion of the natural enzymes of malte(^ barley, and is soluble 
in all proportions in water. ^ 

A considerable number of proprietary malt extract^, prepara- 
tions, specially manufactured for use in the textile industry, are 
on the market. Amongst th^.se may be mipntioned “ Brax Diastase 
Extract,” “ Malt Extract,” “ Brimal,” “ Dia.stofor,” etc. 

Malt preparations should be kept in well-closed vessels in a 
^ool place, as they exhibit a tendency to undergo spontaneous 0 
fermentation on keeping, especially when exposed to air. The 
lower the y^cosity, the more readily is fermentation induced. ? 
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Uses and Valuation. — Malt preparations are used in the 
laundry chiefly for the purpose of facilitating the removal of old 
starch from heavily finished articles in the breakdown. In this 
connection they are invaluable, especially when the goods to be 
treated contain colour effects, or in fact in all cases where the 
cleansing of starched articles must be accompanied with a mini- 
mum amount of friction. They also find a limited use in the pre- 
paration of certain kinds of laundry finishing pastes. It is inadvis- 
able to employ them at a higher temperature than about 120® F., 
in presence of textiles, since there is considerable danger of some 
of the albuminous matter being ('oagulated, and precipitated on 
the fibres in conjunction with colouring matter. Their action is 
most powerful, however, at temperatures between 140® to 150® F. 
Owing to the ease with which malt extracts may be sophisticated, 
it is ol great importance that valuation tests be applied from time 
to time. Unfortunately, no simple and entirely satisfactory 
method of readily estimating the value of a sample is available, 
so that recourse must be ,had to more elaborate methods. 

Malt preparations are frequently sold according to their 
diastatic (saccharifying) power, which is usually expressed in Lint- 
ner degrees. This scale was introduced by Lintncr so long ago as 
1886, and is based on the amount of malt extract required to pro- 
duce sufficient maltose, in presence* of starch, to decolourise 
5 c.cs. of Fehling’s solution. 

It is e\ident, however, from a consideration of the properties 
of malt and its preparations, that the Lintner degree alone, does 
not represent the true value of a sample, since it conveys no in- 
formation concerning the liquefactivc power, a property which 
modern research has shown to be of the highest importance in 
connection with the rapid conversion of starch into soluble deri- 
vatives. 

Several methods of a more or less complex nature have been 
introduced during the last few years for the determination of 
liquefactivc pi/wer, and one of thesis is described below. In 
addition to such d^rminations, useful information is obtained 
#by finding the specific gravity, and determining the percentage of 
reducing^ sugars. From the former result, the amount of total 
solids may be calculated, while in a complete analysis, the de- 
termination ol the nitrogenous or preftein content serves to check 
the figures obtained for diastatic and liquefying powers, inasmuch 
as it is well known that a preparation with a low protein content 
j possesses low diastatic and presumably liquefactivc powers. On 
the other hand, however, a high protein content canngt be re- 
garded as an advantage, as it may indicate the presence of excess 
of colouring matter and coagulable albumin. 
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Harrison' and Gair, {Jour. Soc. Chem. Industry ^ 1906, p. 830), 
proceed as follows in the determination of total solids and maltose. 

Total Solids . — Twenty grms. are dissolved in water and 
made up to 100 c.cs., and the sp. gr. of the solution determined 
in the usual manner. The percentage of total solids is then cal- 
culated by the aid of the formula: — 

Sp. gr. — 1000 
T.S.== X5. 

3-92 

Maltose . — Five c.cs. of the above 20 per cent, .solution are 
diluted to 100 c.cs. Ten c.cs. of Fehling’s .solution arc placed 
in a suitable vessel, and the malt extract solution run in from a 
burette until the blue colour is just discharged. The percentage 
of maltose is found with the aid of the lormula , where 

tn« the number of c.cs. of malt extract used in effecting the de- 
colourisation of 10 c.cs. of Fehling’s solution. 

Diastatic Power . — The diastatic power of malt extract may 
be estimated according to Lintner’s method, or by means of a 
modification of this due to Ling. Harrison and Gair’s method is 
also to be recommended when great accuracy is required. The 
first-named may be carried out .as follows : — Two grms. of soluble 
starch (prepared according to the directions given below), are 
dissolved in about 60 c.c^. of warm water; the solution is then 
cooled. and made up to 100 c.c.s. with distilled water. Ten c.cs. 
of this .solution are introduced into each of ten test tubes, and 
to the contents of each tube, a certain qu.anlity of a 5 per cent, 
.solution of the malt extract to be examined is added, e.g., o. i c.c. 
is added to the 10 c.cs. of starch in the first test tube, 0.2 c.c. to 
the contents of the second, 0.3 c.c. to the third, and so on, i c.c. 
being added to the contents of the tenth test tube. The tubes 
and contents are allowed to stand for one hour at a uniform 
temperature of 70° F., (by placing in water maintained at that 
temperature), and then 5 c.cs. of Fehling’s solution introduced 
into each. All the lubes are next placed in boilyig writer, and 
allowed to remain for ten ‘minutes, after wjych the contents are 
carefully examined. t 

If the amount of malto.se produced in any tube, is just suffi-* 
cient to decolouri.se the 5 c.cs. of Fehling’s solution added, no 
further examination is ncc^.ssary. If, however, there is no test 
tube in which the contents exhibit an axact agreement between 
the amount of maltose formed and the decoJourisation of 5 c.cs. 
of Fehling’s solution, it will be nece.s.sary to choo.se a tube, the 
contents of which retain a faint trace of blue, while the contents ® 
of the adjacent tube, t.e., the tube originally containing a greater 
amount of n>alt extract, should exhibit a yellowish hue. thus show- 
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ing that more maltose has been produced than is required to reduce 
5 c.cs. of Fchling’s solution. In this case, a little more malt 
extract may be added (not more than i-50th c.c. at a time) to the 
contents of the tube chosen, until the blue colour is exactly dis- 
charged on allowing to stand as before. It is preferable, how- 
ever, to take the mean of the amounts of malt extract originally 
added to the contents of the tube stfll retaining a blue colour, and 
to th^ contents of its neighbour respectively. Thus, if 0.7 c.c. 
of malt extract is loo much, and®o.b c.c. too little, the mean is 
taken as 0.65. From the result so obtained, the degree Lintncr 
is calculated. 100^ Lintqer is regarded as the diastatic power of 
a malt extract when o. i c.c. of a 5 per cent, solution produces 
sufficient maltose under the conditions mentioned, to reduce ex- 
actly 5 c.cs. of Fehling’s solution. 

Suppose o . 2 c.c. is required ; then the diastatic power is = 
50, and so on. If the malt extract solution i-s too strong, a i per 
cent, solution should he employed and the figure obtained multi- 
plied by 5, while in the, case of a 10 per cent, solution being 
employed, the result should be divided by 2. 

The .soluble starch, and Fehling’s solution required in the 
above experiment are prepared as follows : — 

Preparation of Soluble Starch , — Purified potato starch is 
covered with hydrochloric acid of 7.5 per cent, strength, and the 
mixture allowed to stand for seven days at the ordinary tempera- 
ture, or three days at 104® F. At the expiration of this time, the 
starch is found to have lost its property of yielding a paste, and 
gives a clear solution with warm water. It is freed from acid by 
repeatedly washing with cold water by decantation, until it ex- 
hibits a neutr.'d reaction towards litmus paper. Finally, it is col- 
lected and dried carefully in the air. 

Preparation of Fehling^s Solution. — A. Dissolve 34.64 grms. 
of pure crystallised copper sulphate in sufficient water and finally 
make up to 500 c.cs. 

B. 70 grrns. of xaustic soda and <180 grms. of recrystallised 
Rochelle salt, (sooWm-potassium-tartrate), arc dissolved in 
•Water and the solution made up to 500 c.cs. 

Fehlmg’s solution is prepared by carefully adding solution A, 
to an equal volume of solution B. It ^ best prepared as required, 
although it keeps fairly *vell when protected from light and air. 
Its condition may be ascertained by diluting with an equal volume 
of water and boiling for a few minutes. If in good condition, no 
“trace of turbidity will be produced. 

10 c.cs. of Fehling’s .solution are reduced by 0.0805 ^rm. of 
maltose, or 0.05 grm. glucose. 
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Harrison dnd Gair’s method of determining the diastatic power 
of malt extract {British Pharmaceutical Codex, 1910), is carried 
out as given, below: — i grm. of anhydrous potato starch is mixed 
with a few c.cs. of cold distilled water in a mortar, and the mix- 
ture added to 65 c.cs. of boiling water, the mortar being rinsed 
out with sufljcient w'ater to make up the mucilage to 80 c.cs. It 
is then boiled for about a minute to ensure complete gelatinisation, 
and afterwards cooled to 46® C. At this stage, 0.2 grm. of the 
malt extract to be examined, dissolved in sufficient distilled 
water to measure 20 c.cs., is added, and the temperature of the 
mixture maintained at 40° C. for half an hour. It is next boiled 
to stop diastatic action, cooled, and made up to 100 c.cs. by the 
addition of distilled water. The amount of the solution thus pre- 
pared, which is required to reduce 10 c.cs. of Fehling’s solution, 
(previously diluted with 40 c.cs. of water and boiled in a porce- 
lain beaker), is then ascertained in the usual way. The amount 
of maltose introduced with the malt extract is deducted from the 
amount found, the former being determined by titrating 10 c.cs. 
of the diluted Fehling’s solution with a solution containing i grm. 
of the malt extract in 100 c.cs. 

In this method, diastatic power is expressed as the weight 
of starch converted by 100 parts of malt extract. The calcula- 
tions are simplified by tlisi use of the following formula, in which 
n = number of c.cs. used in the diastase titration, m- number of 
c.cs. ofM per cent, solution of malt extract used in the maltose 
titration, and 1.184 is factor ( ), for calculating maltose 

into stan'h. Weight of anhydrous starch completely converted 
= 1,184(^11^ - '®'), or diastatic power = 592 (M'"- — 

If the result so obtained is over 250, a fresh experiment should 
be^made using only half the above quantity of malt extract; the 
formula will then be: — 

1 ). P. ~ 2 X SQ2 ( * ). 

2m' 

If the result obtained is over 500, a further test should be made 
in which only one-fourtlt- of the original quantity of malt 
extract is employed; then, dia.static pow(f.“4X592 
If necessary, the quantity of malt extract may be still further re- 
duced, so that in the test which is taken as fixing tht: diastatic 
power of the extract, not ijiore than half the starch is converted. 
This gives figures which are more properly comparable than is 
the case if the conversion is allowed to proceed further. 

Liqucfactive Power . — If the starch liquefying and saccharify- 
‘ ing pow'ers of malt enzymes have little or no relationship as is noM^ 
generaKy believed, it is evident that a malt extract may have a low 
diastatic ppwer, and yet possess a high liquefying power. On 
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the other hand, it is unlikely that a malt extract will possess a 
high diastatic power and a low liquefactivc power, assuming, of 
course, that liquefaction precedes saccharification in the conversion 
process. 

For many textile purposes a high liquefactive power may 
compensate for a low diastatic power, hence an accurate method 
of determining the former is highly desirable. Among the few 
methods which have been published, that due to Poliak, {Jotir. 
Soc. Chem. Industry, i()03, p. 1,370), appears to be the simplest. 
It is carried out as follows :-~A 3 per cent, paste made from puri- 
fied anhydrous arrowroot starch is prepared, and 10 c.cs. mea.s- 
iired into each of a series of test tubes, correction having been 
made for the quantity of paste wdiich adheres to the sides of the 
pipette under standard conditions. The test tubes arc then heated 
on a water-bath at 40^ C., and the malt extract, in the form of a 
0.2 per cent, solution, added to each of the tubes in increasing 
quantities. Each tube is thoroughly shaken, and the whole series 
is heated at a temperature, of 37. C. on the water-bath for 30 
minutes. The contents of each lube arc then treated wdth a cer- 
tain number of drops of strong caustic potash solution. In those 
tubes in which unliquefied starch is still present, the drops of 
alkali will fall to the bottom, retaining their rounded form; but 
in those tubes in which the starch is fuHy liquefied, the drops of 
alkali will lx‘ dispersed in their fall. A still sharper test is 
obtained by adding a drop of phenolphthalein solution to each 
tube and slowly inverting it once and then back again whilst 
closed with the finger. In presence of starch paste the red 
colouration is developed in uneven patches, whereas if the starch 
be fully liquefied the colouration takes place uniformly at once. 
In order to determine the amount of diastatic solution which 
slanild form the mean of the series chosen, a preliminary experi- 
ment should be made by causing one part of the malt extract in 
the form of a 2 per cent, solution, to act upon 7.5 times its 
weight of starch in the form of a 3 pe[, cent, paste at 37.6® C., 
until a thermometer jAijced in the flask becomes distinctly visible; 
the time required for tliis reaction to take place is then noted. 
On the assumption lhat the quantity of starch liquefied is roughly 
proportional to the time required, the volume of 0.2 per cent, 
malt extract sttiution which will liquefy 10 c.cs. of J per cent, 
starch paste in 30 minuted can be calculated, and used for the 
middle member of the series of test-tubes, the other tubes recciv- 
ing more and less respectively. The liquefying power is defined 
as the number of parts of starch which are fully liquefied by one 
part of the diastatic material in 30 minutes at 37.6® C. 
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Determination of Protein Content . — Introduce from 0.7-3. 5 
grms. (according to amount of protein matter), of the malt ex- 
tract to be examined into a round Jena flask of from 250-500 c.cs. 
capacity; then add 10 grms. of powdered potassium sulphate, and 
from 15-25 c.cs. of concentrated pure sulphuric acid. Warm 
the flask gently o\er a ^as flame, and when the first vigorous 
action has subsided, heat gra'dually until the liquid lx>ils and froth- 
ing ceases. Continue the digestion until the liquid is practically 
colourless, at which st.agc, it is cooled, diluted with water and 
washed out into a Kjeldahl distilling flask of Jena glass, which is 
provided with a connection for attachment to a suitable condenser, 
and also with a tap-funnel containing a solution of c'austic soda 
(about 30 grms. in 60 c.cs. of water). Small pieces of granula- 
ted zinc are placed in the flask to prevent bumping, and the 
apparatus fitted together and clamped in position. The caustic 
soda solution is then run in slowly and the liquid boiled vigor- 
ously until a drop of the distillate ceases to turn red litmus paper 
blue, 'flic end of the condenser communi('ates with a receiver 
containing about 25 c.cs. of -5 11 .^ 80 ^, and should be so arranged 
that it dips just beneath the surface of the acid. 

In this process the protein matter is oxidised, the nitrogen 
being converted into ammonium sulphate. The latter is then dis- 
tilled with excess of cauctic soda, and the ammonia gas evolved 
collec'ted in standard acid. After the experiment is complete, the 
distillate is titrat(‘d with sodium carlxmatc using methyl orange 
as indicator, and from the amount of acid used, the percentage of 
nitrogen may be easily calculated with the aid of the following 
formula, w here n = no. of c.cs. of 5 scid neutralised by the ammonia ; 
w = weight of matt extract taken, and .Y = pcrcentagc of nitrogen; 
n X 0.007 X 100 

then X" , and assuming that 0.028 grm. nitrogen 

7ej 

corresponds to 0.164 grm. of albumin or other protein matter, the 
percentage of the latter is given by ajxo. 164 h- 0.028. 

The results of the examination of i^/’ommercial samples by 
Harrison and Gair are given in the table below. These samples 
were presumably obtained from stocks intended for edible pur- 
poses, but in any case there should be no wide differences between 
the results of analyses ofcwell made malt extracts, whether used 
for dietetic or textile purposes, since* the chief properties upon 
which their application depend in both cases are their diastatic and 
liquefactive powders. Of course, a high protein content in an extract 
used for dietetic purposes is of considerable importance, while it is 
objectfbnable from a textile standpoint, except in so far as it in- 
fluences the liquefactive and saccharifying ppwers. The protein con- 
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tent in a good sample should be about 6 per cent, of the whole or 8 
per cent, of the total solids. The amount of nitrogenous matter 
actually found, plus the amount of reducing sugars, (calculated as 
maltose), subtracted from the weight of total solids, gives a figure 
known as the dextrin figure. This corresponds to the amount of 
dextrin presemt, and varies from 9 to 14. When the figure is 
below 9, it is concluded that the extract has been adulterated with 
glucose^ since the latter possesses a greater reducing power than 
maltose. 


y\NALYsi-:s OF Thirteen Commercial Malt Extracts. 
(Harrison and Gair.) 


Sample. 

Total 

Solids. 

Maltose. 

Protein 
Content. { 

Diastatic 

Power. 

Remarks. 


Per cent, 

Per cent. 

Per cent. 1 



1 

73-2 

65-4 

6-7 1 

468 

— 

2 

79-8 

64-4 

' 5’3 

346 

. — 

' 3 

69-8 

58-5 

5-5 ! 

356 


' 4 

77-0 

54-0 

3-6 1 

10 

-- 

1 5 

72-3 

52‘1 

bb 

15# 


i 6 

95-9 

82-1 

5-7 1 

89 

Solid extract. 

7 

76-8 

66-0 

1 

6-1 1 

1 

i A salicylate present in 


TO 1 

considerable amount. 

8 

74-3 

62-5 

6-1 1 

65 

Ditto. 

9 

73-0 

47-1 

3-8 1 

17 

9'5'1, cane sugar present. 

10 

66*2 

49-7 

3-9 * 

0 







( 

High maltose figure ; 

11 

78-7 

74-2 

5-5 ! 

268 

probably due to 





( 

glucose. 

12 

64-9 

8-58 

3-9 

0 

— 

13 

— : 

73-9 

63*^ 

6-6 

137’ 

— 


SECTION Il.-SOURING lAGENTS. 

« 

The chief compounds belonging to this class are oxalic, acetic, 
formic, hydrochloric, and sulphuric acids. These are used in the 
operation of “ souring,” i.e,, acid treatment, a term that is com- 
monly applied to any method of treating textile materials with Wak 
cold acids during the processes of cleansing and bleaching. The 
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term “ sours,” appears to have originated in textile bleach-works, 
in which it is generally understood to mean a solution of hydro- 
chloric, or sulphuric acid. 

In modern laundry work, “ souring ” is usually carried on 
with the aid of a weak solution of oxalic, acetic, or formic acid. 
Its object is to decompose various compounds which have been 
formed on the fibres during the previous washing, or bleaching 
operations, the decomposition products being more readily re->. 
moved in the subsequent rinsing operation than the original 
substances. In many trade laundries, ‘‘ souring ” takes place 
immediately before the bleaching operation, and, as this mode of 
procedure, is the reverse of that, which is universally adopted in 
the bleaching of grey cloth, it will be necessary to discuss the 
matter more fully when dealing with Trade Laundry Work. 

Oxalic Acid, HjjC^0^.2H.,(). — This acid is usually made from 
cellulose (sawdust or wood pulp), by saturating it with strong 
caustic alkali, and heating the mixture at a high temperature for 
some time. The fused mass is then lixiviated with water, and the 
solution thus obtained, allowed to .stand until the oxalates, etc., 
present, are deposited in the form of crystals. These are freed 
from impurities by first boiling them with lime, in order to effect 
their conversion into insoluble oxalate of lime. The latter is then 
collected, and washed, and subsequently boiled witli sulphuric acid. 
Finally, the mixture is filtered to remove calcium sulphate, and the 
filtrate — f.e., oxalic acid solution — concentrated and allowed to 
crystallise. 

Oxalic acid occurs in the form of well defined white crystals 
containing two molecules of water of (Tystallisation. It is largely 
used in the laundry for “ souring ” purposes, as well as for remov- 
ing certain kinds of stains from the different fibres. 

Oxalic acid neutralises alkalies, and forms two scries of salts, 
which are known, as normal salts and acid salts respectively. The 
former are prepared by neutralising a solution of the acid with 
such alkalies as caustic ^potash, or cau.stic .sodfr, while the latter 
are made by neutralising only one ha^ or one fourth of the 
amount of acid taken. The acid potassium salts are sometirres 
used in the laundry under the names of “salts of sorrel,” or 
“ salts of lemon,” for removing iron and ink stains, but, as these 
compounds are not verytsoliible, there does not appear to be any 
advantage in using them in place of oxalic acid. *• 

Commercial oxalic acid is rarely adulterated ; the actual 
amount of acid present, may be found by titrating with normal 
caustic soda 'solution, i c.c. of which corresponds to 0.063 grm. of 
using phenolphthalein solution as indicator. 

Example : — 2 grms. of comniercial oxalic acid were dissolved in 
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200 c.cs. of water contained in a beaker, a few drops* of phenol- 
phthalein solution added, and normal caustic soda solution run in 
from a burette until a permanent pink colour was obtained, 31.2 
c.cs. being required. Therefore, the amount of 11^0204.21136 in 
2 grrns. of the sample = 31. 2 x 0.063^ 1.965 grms., and the per- 
centage amount 

1.965x100 ' 

— ^=98.2 

2 • 

Acetic Acid, C2H4O2. — This acid is prepared on a large scale 
from the crude pyroligneous acid, which is obtained by the destruc- 
tive distillation of wood, 'riic crude acid is hrsl distilled, and the 
vapour passed through milk of lime, whereby acetate of lime is 
formed, and various volatile impurities removed. The solution of 
lime acetate is next evaporated to dryness in iron pans, and the 
tarry matter which collects on the surface removed by skimming. 
Finally, the dry salt is distilled with concentrated hydrochloric 
acid from a copper retort, care being taken that excess of acid is 
not employed. The strong acetic acid which collects in the 
receiver is subsequently re-distilled, a small quantity of an oxidis- 
ing agent, e.g., potassium permanganate, or potassium di- 
chromate being- added to tlie contents of the retort, in order to 
oxidise impurities. The distillate thus ojvained, constitutes the 
acetic acid of commerce. By further concentration and purifica- 
tion, glacial acetic acid is obtained,. which is characterised by its 
property of solidifying on cooling to an ice-like mass. 

Commercial acetic acid is a colourless pungent smelling liquid. 
It indicates about 8® on Twaddell’s hydrometer, and contains 
about 29 per cent, of acetic acid. Its actual strength is best 
determined by weighing out 10-20 grms., diluting with water, and 
titrating with normal caustic soda solution, using phenolphthalein 
as indicator, i c.c. of acetiq acid. 

Acetic acid is frequently used in the laundry for “ souring” 
linen and cotton gvods after the washing ^nd bleaching processes. 
It possesses many advl|[|tages as a “souring” agent compared 
with oxalic acid, amongst which may be mentioned its property of 
forming soluble lime salts, and its inert nature as regards its 
behaviour towards fibres under practically all working conditions. 

Formic Acid, CH202.--5-Formic aciJ is prepared on a large 
scale in Germany by the action of carbon monoxide on caustic soda 
under high pressure, and at a high temperature. It is sent out 
intdifferent grades of strength containing from about 80-96 per 
cent, of acid. The pure acid boils at loo-ioi® C., and lias a 
specific gravity of 1.22 at 20^ C. 
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Formif: acid possesses a highly pungcnl odour, is very vola- 
tile, blisters the skin, and forms a series of soluble salts termed 
formates. It is a stronger acid than acetic — indeed, it is one of 
the strongest organic acids— and can be used for practically all 
purposes for which the latter is employed. It has no detrimental 
action on vegetable, or animal fibres, under the usual working 
conditions. ' 

Hydrochloric Acid, MCI; also known as spirits ^of salt^ 
muriatic uch/, and marine itchL — W'hen (‘ommon salt is heated with 
moderately strong sulphuric' acid, a gas is evolved, to which the 
name of hydrochloric' acid is given, 'fliis gas is very soluble in 
c'old wafer, the solufion obtained being also known as hydrochloric 
acid, although in commerce it is more c'ommonly lermed spirits 
of salt. Hydrochloric' ac'id is semt out in carboys, i.e., glass bottles 
encased in wrought iron baskets, whic'h are lined with straw to 
prevent breakiige. It is sometimes used in the laundry for “sour- 
ing ” purposes, arid for removing iron stains v\ hic'h resist the 
usual reagents. l^'ibrcs treated with it, should always be 
thoroughly rinsed in water before drying. 

Properties and Valuation. — Hydroc'hloric aedd is a yellowish 
liquid which fumes in contact with the air; it possesses powerful 
acid properties, dis.soIves most metals, and neutrali.ses alkalies 
with the formation of series of salts known as c'hloridcs. The 
value of a sample of the acid depends upon the ac'lual amount of 
HCl present, the approximate amount of which can be determined 
by means of Twaddell’s hydrometer, and reference to the table of 
specific gravities given at the end of the book. Hydrochloric acid 
is sometimes found to be adulterated with common salt; conse- 
quently, in such cases, the degree indicated by the hydrometer 
would afford no means of arriving at the correc't strength of the 
aoid. The presence of solid matter in solution may be easily 
detected by evapewating a small quantity of the acid to dryness 
in a porcelain dish ; a distinct residue indicates the presence of 
solid matter, but if it is comparatively small in amount, the extent 
of the adulteration may* l3c regarded as msignificant. Traces of 
iron are commonly present in samples of^ffie commercial acid, but, 
in general, the amount present, seldom gives rise to faulty gorWs. 
The presence of iron is indicated if a deep blue precipitate or 
colouration is produi'cd on mixing a little of the acid with a freshly 
prepared solution of potassium ferroQvanide. 

Sulphuric Acid or Oil of Vitriol, H^SO^. — This acid is mknu- 
factiired by introducing sulphur dioxide, nitrogen peroxide, steam, 
and air, into leaden chambers, in which the gases react with the 
forrrtution of sulphuric acid and nitric oxide. The reaction may be 
represented, in its sirnplest form by means of the following equa- 
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ion : + N + H.^O = H^SO^ + X O. The nitric oxitle is imme- 
liately oxidised to NO^ by the oxygen of the air admitted into the 
;hamber, as: — 2X0 + 02 = 2X02, hence, a comparatively small 
quantity of NO.^ serves as a ('arrier of oxyj^en for the conversion 
)f a very large amount of SO^ into siilphunc acid. The acid which 
'ollccts on the floors of the chambers is known as chamIxT acid. 
:t is concentrated in leaden pans until it reaches a strength of 
ibout 14^0 'fw. Acid prepared in this way is frequently termed 
brown* oil of vitriol,’ (H.O.\'.). .Further concentration takes 
)lacc in ^lass or iron pans, the commercial acid ultimately obtained 
laving a strength of about 108° 'I'w. This is termed concentrated 
ailphuric ac'id or doubh* oil hi vitriol (D.O.W). 

7Vc/)cr/h\s (uu! I'u/?<a//cn. —C'oiu'enlrated sulphuric acid is a 
'oloLirless, odourless, oily llcjuid. It possesses a powerful affinity 
or water and when brought into contac't with moist organic 
mailer, c.g., cotton or linen, charring takes plac'c more or less 
‘cadily, the elements of water being removed, and (airbon left. 
It also diss()lv(‘s many metals, and neutralises alkalies forming a 
;cries of sails known as sulphates. When the strong acid is mixed 
vith w<ater great heat is de\’eloj)ed, and care should be taken to 
always pour the ac'id into the water and not vice I'ersa. 

Commen'ial sulphuric acid is seldom adulterated; its strength 
nay be determined by means of 'PwaddeU’s liydrometer, and, if 
lecessary, the degree thus obtained converted into the percentage 
imount of actual H^SO^ by reference to the table giv'cn in the 
appendix. Weak sulphuric acid is occasionally used (by the 
aunderer for “ souring ” cotton and linen goods, as well as for the 
preliminary treatment of certain kinds of embroideries. Its 
employment in the treatment of vegetable fibres should always be 
rolli)wed by thorough rinsing in water, as it is well known that 
1 races of the weak acid ultimately exert a destructive action on 
:elluIose under suitable conditions. 


SECTION Iir. -W^TENING OR BLEACHING AGENTS. 

• The substances included in this section may be divided into two 
classes, viz.,: —Oxidising agents and reducing agents. To the first 
class belong bleaching powder, sodium hypochlorite, “ electrolytic 
bleach,” sodium peroxide, j)otassiiim p^manganate. .sodium per- 
borate, etc., while sulphurous acid and the recently introduced 
stable hydrosulphitcs, are the chief representatives of the second 
c^iss. As a general rule, most textile fibres are bleached with 
oxidising agents, reducing agents being only employed in fecial 
cases. Apart from their use as bleaching agents proper, however, 
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the latter ^e'of considerable service on account of their powerful 
action on many colour stains which are unaffected by oxidising 
agents, as well as for the treatment of fibres which have already 
been bleached with some of the members of the first group. The 
bleaching action of an oxidising agent depends upon the fact, that 
under suitable conditions it is capable of yielding nascent oxygen, 
which readily oxi<lises many organic colouring matters, converting 
them into colourless oxidation products. On the other hand, a 
reducing agent acts by yielding nascent hydrogen, which possesses 
the property of converting a considerable number of colouring 
matters into colourless reduction products, and in such cases, the 
permanence of the results is dependent upon the resistance of the 
reduction product, or products, towards atmospheric oxygen. 


I.~0XIDI8ING AGENTS. 


Bleaching Powder. — The most important solutions used 
for whitening vegetable fibres in the laundry are prepared 
either directly or indirectly from bleaching powder, which is 
manufactured on a large scale by allowing chlorine gas to act 
upon finely sieved slaked lime spread on the floor of specially con- 
structed chambers. The gas is gradually absorbed by the lime, 
which is turned over frfttn time to time, in order to expose all por- 
tions to the action of the chlorine. As soon as the absorption of 
gas ceases, finely powdered slaked lime is introduced into the 
chambers for the purpose of removing traces of chlorine which 
still remain unabsorl:>ed, and the bleaching powder is subsequently 
introduced into casks. The quality of the product obtained in this 
way varies to a considerable extent, and depends chiefly upon the 
nature of the raw materials employed, and the care bestowed dur- 
ing the process of manufacture. The lime used is of the best 
quality; the chlorine is carefully freed from other gases, and the 
temperature is regulated during the absorption of the gas accord- 
ing to experience. , 


Bleaching powder belongs to the claiji/of chemical compounds, 
known as hypochlorites ; it is frequently termed calcium chlopo- 
hypochlorite, to which has been assigned the chemical formula, 


The commercial article, however, always contains a 

considerable quantity of unchanged staked lime, as well as small 
quantities of other compounds. Bleaching powder is commonly 
j known as chloride of lime, but the true chloride of lime possesses 
* the formula CaCl^, and its solutions do not possess bleaching pro- 
perties. 
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Properties, — When bleaching powder is treated Vith water, 
a greater or less amount dissolves, and the clear solution which 
is obtained on allowing the mass to settle, contains calcium hypo- 
chlorite and calcium chloride, as well as small amounts of other 
substances, while the residue consists essentially of slaked lime. 
This action is represented by the following equation : — 

2Ca OCl, = Ca Cl^'d- Ca(OCl)2. 

Bleaching-powder = calcium + calcium 
* chloride hypochlorite. 

A portion of the unchanged slaked lime (calcium hydrate), also 
dissolves in the water. Consequently, freshly prepared solutions 
of bleaching powder are always alkaline owing to the presence of 
this substance. 

Bleaching powder occurs in commerce in the form of a fine 
white powder which smells of hypochlorous acid (HCIO), accord- 
ing to some authorities, although Taylor maintains that chlorine 
only is slowly evolved in the presence of moist air containing 
carbon dioxide. 

The decomposition of the commercial article is reduced to a 
minimum by storing it in tightly-closed casks. 

Preparation of Stock Solution.— -A stock solution of bleaching 
powder may be prepared by adding it in the form of fine powder 
to a suitable volume of water at about F., contained in an 
earthenware vessel. Thorough stirring is essential, and should be 
continued for at least lo minutes. The mixture is subsequently 
allowed to settle for about 24 hours, and the clear liquid filtered 
through a piece of calico into a stoneware bottle, and diluted until 
it indicates 12® on Twaddell’s hydrometer. The bottle should be 
kept tightly corked. As only small quantities of the solution are 
usually required in laundries, the sludge produced is practically 
valueless. 

Valuation of Bleaching Powder and other ^ Hypochlorites . — 
The value of a sample of bleaching powder, or of a solution of any 
hypochlorite is d. ^pendent upon the amo.unt of available chlorine 
present, i.r., chlorine ';^hich is available for bleaching purposes, 
aijd which i.s evolved when the sample is acted upon by an acid. 

A fresh^sample of a well made bleaching powder contains from 
35"3f^ per cent, of available chlorine, but a sample which has been 
badly made, or which has been exposedTo the air for a consider- 
able time will contain a much lower percentage. The actual 
amount present can only be accurately determined by a chemcial 
process since the determination of the density of an aqueous solu- 
tion by means of a hydrometer does not constitute a friable 
, measure of the chlorine content. 
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Valuation by means of Potassium Iodide and a Standard Solu- 
tion of Sodium Thiosulphate . — The Jivailable chlorine in hypo- 
chlorite solutions is now usually determined by means of the thio- 
sulphate method, which may be conveniently carried out as 
follows : — 

A standard solution of sodium thiosulphate, Na^S^Cg.^H^O, 
(the “hypo” used by photo^iaphers), is first prepared by dissolving 
21 grms. of the pure salt in distilled water contained in a litre 
flask, and subsequently makirig up to one litre with distilled water. 

fiac'.h c.c. of this solution required to “ neutralise ” the avail- 
able clilorine contained in lo c.cs. of the hypochlorite solution to 
be tested, indicates 0.3 grm. of available ('hlorine per litre, or 21 
grains per gallon. 

10 c.cs. of the hypochlorite solution are introduced into a 
flask, along with a few c.cs. of water. About 2-3 c.cs. of a 10 per 
cent, solution of potassium iodide are then added with continual 
.shaking. Iodine is liberated, and the liquid assumes a dark 
reddish tint. Finally,, about 3-4 c.cs. of 30 per cent, acetic acid 
are added. The standard sodium thiosulphate is then added 
gradually from a burette — the liquid in the flask being constantly 
agitated — until the liquid Ijccomes pale yellow ; a few drops of 
Cdld starch mucilage are added at this stage, the liquid assuming 
a dark blue colour. MHre sodium thiosulphate is then added until 
one drop completely decolourises the liquid. 

Example : — 10 c.cs. of bleaching liquor were taken and mixed 
with 4 c.cs. of water + 3 c.cs. of potassium iodide solution (^jo 
grms. in 100 c.cs. of water). Eight c.cs of standard sodium thio- 
sulphate were required to decoIouri.se the liquid. Therefore, as 
I c.c. of the standard thiosulphate added to 10 c.cs. of bleaching 
liquor corresponds to 21 grains of available chlorine per gallon, 
tht sample tested contains 21 x8=i68 grains of active chlorine in 
one gallon. 

Uses of Bleaching-Powder Solution . — A solution of bleaching- 
powder is occasionally used by launderers for the^removal of stains, 
and for whitening or bleaching vegetable <?vbrcs during the process 
of cleansing. Its chief use in the laundry, however, is for the 
preparation of sodium hypochlorite. , 

Only weak solutions should be employed in all cases of stain 
removing, or bleaching,^ and the treated goods should be after- 
wards well washed, dipped into weak acetic, or hydrochloric acid, 
and thoroughly rinsed again. 

A solution of bleaching-powder should not be used in conjunc- 
tion evith soapi as the latter forms .sticky insoluble “ soaps ” with 
solutions .of calcium salts, and the production of such “soaps,** 
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in presence of fibrous materials ultimately gives rii?e to serious 
defects. 

Sodium Hypochlorite.— This compound, which is known in 
the North of Ireland as “ alkali-dip,'* is usually made by adding 
a cold solution of “ pure,” or “ refined alkali,” to a cold solution 
of blcaching-powder until no further precipitation takes place. 
Sodium sulphate may be used instead of “alkali.” 

The principal chemical action which takes place may be repre- 
sented'by the following equation : — 

Ca(OCl)2 +Na,COj, = CaCOg + 2NaOCl. 

Calcium sodium = calcium -f sodium 
hypochlorite carbonate carbonate hypochlorite. 

/ Active ingredient in \ 

\bleacliing-powdor solution/ 

The usual mode of procedure when m.aking small quantities of 
the solution is indicated in the following example : — 

Introduce lolbs. of bleach ing-powder into a suitable vessel, 
(wood or earthenware), and grind into a pa.stc with about 6 gallons 
of water, added gradually.^ Then add 6 lbs. of “ alkali,” pre- 
viously dissolved in about 4 gallons of water. Mix thoroughly, 
and allow the precipitated carbonate of lime to settle. Decant the 
clear liquor, filter through cloth if ne('cssary, and reduce to 14® 
Tw, by the addition of water. The .solution should be stored in 
glass carboys, and it may be kept for*., long time without any 
appreciable loss in strength. 

Sodium hypochlorite solution. — if properly made — does not 
yield a precipitate with soap ; on this account, it is extensively used 
in the laundry industry for bleaching linen and cotton goods during 
the actual washing process. It is also frequently employed at the 
ordinary temperature in separate baths. The liquid is sent out 
by manufacturers in glass carboys, and its strength, as measured 
by Twaddell’s hydrometer, is usually about 14°. It is advisable, 
however, to determine the amount of available chlorine present in 
each delivery according to the method given under bleaching- 
powder. 

Many of the Iiqi#d bleaches on the market consist essentially 
of solutions of sodiun^hypochlorite, containing small amounts of 
^ther sodium salts. 

“ Electrolytic Bleaching Liquor.” — Sodium hypochlorite may 
also be prepared by passing a current qf electricity through brine. 
In this case, excess of brine, and .small quantities of other salts are 
present in the liquor. 

The decomposition of brine (NaCI) by the electric current can 
oe readily demonstrated by introducing two pieces of platinum foil 
into a small quantity of the liquid contained in a beaker.® One 
piece of the foil is connected to the positive pole and the other to 
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the negative pole of a suitable battery. A few drops of a solution 
of phenolphthalein are then added to ,the brine, when it will be 
observed that a red colouration is produced in the vicinity of the 
negative electrode, thus showing that an alkaline substance has 
been formed. 

If the current be^passed for a few minutes, or the liquid agi- 
tated, the red colour disappe^irs. These changes are explained as 
follows : — The current of electricity enters the brine at th^ anode 
or positive electrode ; it then f»asses through the brine and leaves 
at the cathode or negative electrode. Durihg its passage through 
the brine, a certain amount of the latter is decomposed with the 
formation of sodium (Na), and chlorine (Cl). Some of the water 
contained in the brine is also decomposed into hydroxyl (OH), and 
hydrogen. The sodium and hydrogen pass with the current to the 
negative electrode where the hydrogen is liberated, but the sodium 
is immediately acted upon by the water in the brine, with the result 
that more hydrogen gas is evolved and a weak solution of caustic 
soda left in the liquid. Consequently, phenolphthalein solution 
becomes red in the neighbourhood of the negative electrode. 

The chlorine and hydroxyl form hypochlorous acid (HOC!), 
at the positive electrode, but if the brine is agitated so as to bring 
the substances formed at each electrode into contact, another 
chemical action takes pVftce and sodium hypochlorite (NaClO) is 
formed, which bleaches the red colour produced by the phenol- 
phthaleirr in presence of caustic soda. The chemical reactions 
which take place may be expressed by means of the following 
equations : — 

(i), 2NaCI ^ = Na^ + Cl.,. 

Brine (sodium chloride) — sodium 4- chlorine. 

.j(2). 2Na 4 2H^0 = 2NaOH 4 

Sodium 4 water = caustic soda + hydrogen. 

(3) . 2H,0^= 2H0 4 H.,. 

Water —hydroxyl 4 hydrogen. , 

(4) . 2H0 4 Cl," 2HOCI. / 

■ Hydroxyl4chlorine = hypochlorous acid. o 

(5) . ,2H0C1 4 2NaOH = 2NaOCl 4‘ 2H2O. 

Hypochlorous4 caustic — sodium 4 water, 
acid ^ soda ^ hypochlorite 

Although the above reactions represeiat, theoretically, fhe 
principal chemical changes which occur during the electrolysis of 
brine, it is found in practice that several other reactions take place 
at the^me time, and compounds are formed which are of no use 
for bleaching purposes^. 
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Electrolytic Apparatus.— For the production of electrolytic 
sodium hypochlorite numerous types of electrolysers are available, 
but we shall only describe here the Haas and Oettel apparatus, a 
small size of which has been specially introduced for use in laun- 
dries. It consists of a tank of glazed stoneware containing brine, in 
which is placed the box shaped electrolyser shown in Fig. 7. The 
electrolyser is sub-divided by means of carbon plates into numerous 
^chambers or cells. The first and last carbons constitute the anode 
and catliode respectively. Each ceil has no communication with 
its neighbour, but has an opening at the bottom communicating 
with the brine tank, and an overflow pipe at the top. Hence, when 



Fia. 7. Haas-Oettbl Electbolybbr, 
(E. Orether and Co.). 


the tank is filled with brine to the level of the series ot overflow 
pipes, communication is established between them and the brine 
in the tank. 

On sending current of electricity through the apparatus, the 
liquor in the electrolyser effervesces strongly, and rises to a higher 
Iqyel than the brine in me tank. Consequently, a certain volume 
of partially electrolysed brine flows through the overflow pipes, 
while a corresponding volume of cool brine enters the electrolyser 
by means of thf openings at the bottom. The fresh brine then 
rises in the cells, becomes partially electrolysed and overflows as 
before, thus creating an automatic circulation. 

^ The effervescence is caused by the liberation of hydrogen, 
which passes through the brine on its way to the atmosphere. 
Hence, the liquor in each cell is lighter than that in the tank owing 
i^to the presence of innumerable bubbles of gas. The temperature 
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is kept belo^i^ 28® C. , by passing a continuous current of cold wate 
through a coil of piping contained in the outer tank. When in us( 
the electrolyser is generally erected on a platform about four fee 
from the ground, in order to allow the electrolysed liquor to b( 
drawn off into suitable vessels. On another platform above thi 
electrolyser, is the brine tank, in which the brine is made once i 
day and then run into' the electrolyser as required by means of i 
lead pipe. 7'hc complete apparatus is shown in Fig. 8. The typ( 
of electrolyser recommended for use in laundries requires* a con' 



Fig. 8. Electuoliber and Storage Tank. 

(E. Grether and Co.). 

tinuous current of no volts x 12 amperes. If, however, a current 
af 220 volts is already u.sed for other purposes, it is necessary tfe 
2ouplc^twj^ electrolysers in series ; or a small dynamo may be used. 
With a current of the above strene^th. the elertmlvcei* cnnntiAc 
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in 10 hours, from 1 10-132 gallons of liquor containing 210 grains 
of active chlorine per gallon- For use, the liquor is diluted until 
it possesses a strength of 70 grains active chlorine per gallon. 

It may be used in the laundry for the same purposes and in the 
same way as the liquid prepared by the double decomposition of 
bleaching powder solution and sodium carbonate, to which refer- 
ence has already been made. Abont 3-4 gallons of the diluted 
.liquor ho grains strength), arc required for every 112 lbs. (dry 
weight), of “linen.” 

Electrolysed brine is now regularly used in many of the large 
laundries and hospitals for whitening “ linen,” as well as for 
disinfecting purposes. Its actual strength may be ascertained by 
the method gi\en on page 66. 

Hydrogen Peroxide, — This substance is prepared by 

decomposing barium peroxide, BaO^, suspended in water by means 
ol sulphuric or carbonic ai'id and decanting the solution of 
from the precipitate which forms. It is usually sent into the 
market as a weak solution containing from 3-6 per cent, of HgO^. 
'I'he strength of the commercial article is indicated by such terms 
as hydrogen peroxide (10 vols), (12 vols), etc., which mean that 
a given volume of the liquid contains 10 or 12 times its volume of 
oxygen available for oxidising purposes. On account of its bulky 
nature and instability commercial hydro^'en peroxide is not now 
used for bleaching purposes except in a few special cases. It is 
finding more and more extensive use, how’ever, when generated 
from sodium peroxide or the perborates. 

Sodium Peroxide, Na^O^- — Peroxide of sodium is manufac- 
tured by subjecting slices of metallic sodium — heated to a tempera- 
ture of 300-400^ C. — to the action of purified air. It occurs in 
('ommcrcc in the form of a yellowish-white deliquescent powder 
which absorbs carbon dioxide from the air liberating oxygen. 
In contact with water, sodium peroxide de\5elops great heat 
forming caustic soda and hydrogen peroxide; the latter is more 
or less completely decomposed under ihe influence of the heat 
generated unless the' temperature is kept below about 35® C. 
(kiring dissolution of the powder. These changes may be repre- 
sented as fgllows : — 

Na^Og + 2 H,^ 0 := 2NaOH + 

Sodium peroxide + wateg = caustic sd8a-h hydrogen peroxide. 
2H,0, = 2H,0-fO,. 

Sodium peroxide is a powerful oxidising agent, and as it 
iljadily attacks organic matter, it should always be kept in tightly 
closed lead or glass vessels. It yields hydrogen peroxide* when 
added to weak acids together with the sodium salt of the acid 
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employed. A solution prepared in this way is commonly used for 
bleaching wool and silk. The reaction is as follows : — Na„ 0 „+ 
H^SO.-Na^SO.+HaO^. 

Salts of Perbonc Acid. — During the last few years several 
salts of the hypothetical perboric acid, HBO3, have been intro- 
duced for bleaching purposes in the laundry. Among these the 
best known is sodium "perborate which may be obtained in a pure 
form but is often sold mixed with other substances under various 
fancy names. Crystalline sodium perborates have been prepared 
by Braht and Dubois by precipitating a solution of sodium borate 
in l^drogen peroxide with alcohol, or by electrolysing a solution 
of sodium orthoborate. By these methods, salts of different com- 
position have been obtained such as the following NaBOg.H^O, 
NaBOg.aH^O, NaBO^.sH^O, and When heated 

or dissolved in hot water they undergo decomposition with the 
evolution of nascent oxygen. If the water is not too hot, hydrogen 
peroxide is formed. The anhydrous salt NaBOj, has also been 
prepared ; it contains ^ibout 20 per cent, of available oxygen and 
is fairly stable when kept dry and at a low temperature. In pre- 
sence of moisture or heat, however, it is readily decomposed. 

Different methods for the preparation of alkali perborates on 
a commercial scale have been patented. In one case a mixture of 
sodium peroxide and pqj^dered boric acid is added to weak cold 
* sulphuric acid the temperature being kept low' during the addition 
of the mixture. Jaubert carries out the process in two stages, 
(/our. Soc. Chem. Industry ^ 1904, p. 1145), by first add- 
ing the mixture of sodium peroxide and boric acid to cold water, 
whereby crystals having the composition NagB^O^.ioH^O are 
thrown down, and secondly, dissolving the crystals in water and 
adding sufficient sulphuric acid to neutralise half the sodium pre- 
sent, when crystals of sodium perborate having the composition 
NaBOg.4H30 are deposited and may be filtered off, washed with 
cold water and dried by exposure to air. 

Another method is to add sodium peroxide gradually to ic€ 
cold water and then to carbonate the alka^jine fiquid by passing 
through it waste gases containing CO^.# Sodium meta-boratc 
solution, (prepared from caustic soda and boric acid), is nejM 
added when a precipitate of sodium perborate is obtained. Th< 
substance is recovered by filtration and subsequently dried. Man) 
of the “perborates” s8ld for launjjry work contain varying 
amounts of other substances, some of which possess detergent pro- 
perties, while others are of an inert nature. These additions rendei 
,;:the perborates, more stable — especially in presence of moisture^^ 
since |he amount of active oxygen which is capable of being 
liberated from a mixture is considerably lower than from th< 

' S! ' .1. 
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unadulterated article. In many cases adulteration is* adopted for 
economic reasons. • 

The detergents frequently found jn commercial perborate pre- 
parations are soap, sodium carbonate, and sodium silicate. The 
'^presence of one or more of these is an indication that the actual 
amount of perborate present is comparatively small ; hence, as the 
value of such preparations when used for oleaching purposes is 
, dependent upon their active oxygen content, it will be evident that 
a preparation should be employed, • the active oxygen content of 
which is stated by the maker. 

A good sample of commercial sodium perborate should contain 
about 10 per cent, of available oxygen, as : — 

8NaB03.4H20+4H20=:2Na,B^0,-f4Na0H + 2H202 + 

302-f32H20. 

Potassium Permanganate, K^Mn 2 O^.— This substance is one 
of the most powerful oxidising agents available. It occurs in com- 
merce in the form of small dark crystals which exhibit a peculiar 
lustre. Potassium permanganate is manufactured by fusing man- 
ganese dioxide, MnO^, with caustic potash in the presence of an 
oxidising agent, and then dissolving the fused mass, (manganate 
of potash), in a large quantity of water, whereby decomposition 
takes place with the formation of the permanganate ; the reactions 
are as follows : — 

2Mn02-f-4K0H-|-0a = 2K2Mn0^ + 2H20. 

3K2MnO,+ 2 H 2 O =2KMn0,-f4K0H + Mn02. 
The manganate remains unchanged in presence of excess of alkali. 

Potassium permanganate yields nascent oxygen with great 
readiness when brought into contact wdth oxidisable substances; 
at the same time it deposits a brown hydrated oxide of manganese 
which may be subsequently removed by means of a solution of 
sodium bisulphite. A solution of potassium permanganate is 
occasionally used in the laundry for bleaching*purposes, and for 
the removal of stains ; it should be rendered slighUy acid by the 
addition of sulplfuric^or acetic acid. • 

% 

2 .-RCDUCINQ AQCNT8. 

Sulphur Dioxide, SO^. — When sulphur is burnt in air, the 
product is a heavy, colourless, pungent jmelling gas, which readily 
dissolves in water yielding^ a solution of sulphurous acid. These 
changes may be represented by the following equations : — 

* (i). S + O^^SOg. (2). SO.+H^O-H^SO,. 

Sulphur dioxide is used to a con^derable extent for bleaching 
or “ stoving ’’ certain kinds of woollen goods, straw, feathers, etc. 
Its aqueous solution is also of great service in many textile opera- 
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tions, but ov^ing’ to the inconvenience of making it direct from th< 
gas and water, it is generally prepared in the works by the additioi 
of an acid to sodium bisulphite as described in the paragrapl 
below. Sulphur dioxide is also occasionally used as a disinfectant 

Sodium Bisulphite, NaHSO^.—This compound is prepared b} 
passing sulphur dioxide into a hot solution of sodium carbonate. 
The reaction which takes place may be represented as follows : — 
Na2C0.j + 2S02+y/) = 2NaHS0.j + C02. 

Sodium bisulphite is usually sent into the market in the forn' 
of a liquid which indicates from 52O-80O on Twaddell’s hydrometer. 
It is used as an antichlor, f.e., for converting traces of chlorine 01 
hypochlorites — which are sometimes present on bleached good? 
owing to inefficient washing — into salts which have no injuriou? 
action on cellulose fibres. Sodium bisulphite is also used for the 
purpose of decomposing and removing the brown oxide of man- 
ganese deposited on the fibre during the permanganate bleaching 
process. By adding a weak acid to a solution of sodium bisul- 
phite, a solution of sulphurous acid, plus the sodium salt of the 
acid employed is obtained, as 

2 NaHS 03 + H,S0,-Na,S0, + 2H20.S0,. 

This solution is generally employed for textile and other processes 
instead of sulphurous a^^d alone, on account of the simplicity of 
its production. 

Sodium Hydrosulphite, Na^S^^O^.— A solution of sodium 
hydrosulphite together with zinc and sodium sulphites is obtained 
—according to Bernthsen— when sodium bisulphite is reduced witf 
zinc dust, as ; — 

4NaHS03 + Zn = Na^S20^ + ZnS03 + Na^SOg + 214 ^ 0 . 

It is a much more powerful reducing agent than the bisul- 
phite, and has long been used in the preparation of indigo vats, 
ind for discharging dyes in calico and silk printing. Solutions of 
sodium hydrosulphite arc very unstable and their preparation 
according to the above method takes up a considerable amount of 
time. Under the general name of “ hytVosulphites,” however, 
there are now on the market several hydrosulphite compounds 
ivhich are comparatively stable at the ordinary temperature, but 
'eadily decompose in presence of steam or acids, yielding free 
lydrosulphurous acid whlbh is an extremely powerful reducing 
igent, * # 

An anhydrous form of Na2S20^ has been introduced 'under 
the name of Hydrosulphite cone. B.A.S.F. It slowly deconf*- 
)oses ki presence of moisture, but in other respects it is compara- 
ively stable. 
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Sddiuin Suiphoxylate Formaldehyde, 

— Hydrosulphite N.F. exi/a (M.L.B.). Hyraldite C. extra (C.). 
Rongalite C., (B.A.S.F.). — This substance is a derivative of 
sodium hydrosulphite and may Ijc obtained by acting upon the latter 
with formaldehyde. It belongs to a class of compounds, the mem- 
bers of which are characterised by gre.at stability when compared 
with the hydrosulphites. They resemble the latter in that they 
^ possess extremely powerful reducing properties. According to 
Baumann, Thesman, and Frossard, •(Jour. Soc. Dyers and Colour- 
ists ^ igos^ p. 14), the substance obtained by the action of sodium 
hydrosulphite on formaldehyde consists of equal molecules of the 
formaldehyde compounds of sodium suiphoxylate NaHSO^, and 
of sodium bisulphite. Il is prepared commen'ially by acting upon 
sodium bisulphite with zinc' dust at an elevated temperature, in 
presence of formaldehyde and an acid, 'i'he sodium hydrosulphite 
compound is subsequently separated from the solution by crystal- 
lisation. 

Sodium suiphoxylate formaldehyde or hydrosulphite formalde- 
hyde, as it is often termed,* finds a limited use in the laundry for 
the local treatment of articles which have been stained by dyes. A 
little of the powder is sprinkled on the stains and then moistened 
with acetic or formic acid. Decomposition of the substance takes 
place very quickly — especially if the s^jned material is gently 
warmed — and at the same time the dye is decolourised, t.e., if it is 
sensitive to strong reducing agents. 

Basic Zinc Suiphoxylate Formaldehyde, (ZnOH)HS03.H.CHO. 
— This compound is known in commerce as Decroline, Hyraldite 
Z, br Hydrosulphite A.Z. It occurs in the form of a heavy grey 
powder, insoluble in water, but readily soluble in acids; it is much 
more stable than the sodium compound mentioned above, and is 
completely decomposed only in boiling acid solutions. The sub- 
stance now finds extensive use amongst dyers and cleaners for 
stripping purposes, and for removing dye sfains from textile 
materials. Either formic or acetic acid is commonly employed to 
effect its solution. %The powder is neft appreciably affected by 
exposure to air, and ifYay be stored for a long time if it is kept 
ih a dry place. 

Sodium Thiosulphate, Na^S^O^.sH^O-*' Hypo. ’’-Sodium 
thiosulphate may be prepared by dissolving sulphur in a solution 
of sodium sulphite, but i4 is usually manufactured from alkali 
waste. It is very soluble in water, and its aqueous solution 
possesses strong reducing properties. Sodium thiosulphate is 
largely used in volumetric analysis; it is also employed to a con- 
siderable extent in the treatment of vegetable fibres after the 
bleaching process, for the purpose of converting traces of free 
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chlorine whlth may not have been removed, into a neutral salt. 
When used in this way it is known as an “ antichlor.’’ 

Titanous Chloride, TiC]3, and Titanous Sulphate, Ti,(SO,)3.- 
These substances are sent out in the form of heavy dark acid 
liquids, which possess extremely powerful reducing properties. 
Titanous salts — especially the chloride — are frequently used for 
stripping purposes, and for -removing dye stains from vegetable 
fibres. Hydrochloric acid is added to the solution in order to 
prevent the precipitation of iitsoluble titanic hydrate which is apt 
to soil the goods. 


SECTION IV.-FINISHING MATERIALS. 

The finishing materials used in laundry work may be con- 
veniently divided into the following groups : — 

1. Stiffening Materials. 

2. Lustreing Materials. 

3. Softening Agents. 

4. Blueing Materials. 

5. Weighting or Filling Materials. 

6. Antiseptics. 

I.-8TIPPKNINQ MATERIALS. 

Starch, (CeHi^^Og)^. — The most important substance belong- 
ing to this class of materials is starch, the chief varieties used 
being rice, maize, potato, wheat, and cassava. Starch occurs in 
commerce in the form of a white, glistening, tasteless powder or 
short brittle “sticks” or “crystals.” It is a product of the 
vegetable kingdom and is present in greater or less amount in the 
fruit, seed, and tubers or roots of many plants. Starch is never 
found in a pure state in nature, but is always associated with 
variable quantities of nitrogenous matter, e.g., gluten, fat, etc., 
which are removed along \fith the husks by processes of steeping, 
grinding with water, sieving, and settling ; c.he starch being ulti- 
mately obtained in the form of a thick setfiment at the bottom of 
the settling vessels. A small quantity of caustic soda is usually 
added to the mixture in order to facilitate the separation of the 
gluten and fatty impurities. The latter are emulsified and the 
gluten swells by the action of the caustic soda so that when J:he 
treated mixture is caused to flow along suitable narrow channels 
a large proportion of the starch is deposited while most of the 
•impurities are carried forward. The inefficient separation of th^e 
nitrogen©^ matter from starch during the process of manufacture 
renders it more liable- to develop .mildew under suitable conditions. 
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When starch is examined under the microscope if exhibits an 
appearance of small well defined granules of more or less regular 
shape. In most cases the granules appear to be built up in layers 
or, strata round a comparatively small point or hilium. Moreover, 
the structure and shape of the granules of one kind of starch 
differ to a greater or less extent from those of other kinds, so that 
these peculiar features are of considerable sefvice in distinguishing 
^ between the various starches. 

Th*e microscopical characteristic's of various starches have been 
tabulated by Archbold, {Jour. Soc. Chem. Industry^ ^QOJ, p- 64), 
as follows ; — 


Name 

Outline. 

Measurement 
in mm. 

Surface. 

Hilium. 

Markings. 

Maize. 

BectiUnoal 

and 

polygonal. 

1/70. 

Uneven and 
slightly 
concave. 

Stellate or 
irregular. 
Large centre. 

None. 

Bice. 

Ditto. 

1/250 

Flat. 

None. 

None. 

Potato. 

Oval or 
elliptical. 

1/25 longdtam. 
1/37 short „ 

Uniformly 
but slightly 
convex. 

Dark spot 
near the 
narrow end. 

Concentric 
rings, closed or 
almost closed 
curves. 

Wheat. 

Circular or 
nearly bo. 

1/60. 

Convex. 

j 

Dark spot 
eccentric. 

Occasionally 
a few 

exceedingly 
faint concen- 
tric rings. 

Cassava. 

Bectilineal 

and 

polygonal. 

1/70. 

Uneven and 
slightly 
concave. 

Stellate or 
irregular. 
Large centre. 

None. 

^‘Arrowroot. 

(Bermuda). 

Oval. 

1/28 longdiam. 
1/46 short „ 

Uniformly 
but slightly 
convex. 

Nearer broad 
end circular, 
crucial trans- 
verse lino or 
slit. 

Faint concen- 
tric rings in 
few cases 
extending 
about 2/3 
length of 
granule. 


A starch granule consists of an outer envelope of a varying 
degree of thickness enclosing a substance known as granulose. 
The outer coveriif^ hjs the same chemi(aal formula as cotton and 
linen, but it is non-fibrcius, and is called starch cellulose to distin- 
guish it from the cellulose of fibres. 

Starch .is not appreciably affected by cold water, but if the 
water be heated, the outer coverings of the starch granules are 
ruptured, and a thick pasty mass is foi%ed commonly known as 
starch paste. 

A test employed for the detection of the latter on various 
materials is based upon the fact that it acquires a blue colour in 
.presence of a weak solution of iodine. The test is extremely 
delicate, but it should be carried out in the cold. 
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It has 'been shown by many authorities that the temperature 
'At which the granules of starch burst .when heated with water, is 
not the same for all starches, for example : — The granules of 
wheat starch burst at 63^-64® C., those of rice at about 74® C. 
Maize starch granules burst at about 68®-7oOC., and those of 
potato starch at 62^-630 C. It would appear frorh the above that 
the long boiling whiVh stanch undergoes in many laundries, in 
which boiled starch is used, is unntu'cssary, but it does not follow, ^ 
however, that the whole of the granules in a mixture of starch and 
water burst at the same time, or at the same temperature ; hence, 
the method adopted in practice is logical, in so far as it has for its 
object, the disruption of the whole of the starch granules in order 
to produce a homogeneous paste. 

Starch readily absorbs moisture from the atmosphere, and 
under ordinary conditions it contains about t8 per cent, of water. 

Maize Starch. — This is obtained from maize or Indian corn 
which contains about 65 per cent. If intended for use in the finish- 
ing of textiles it is separated from the husks and other impurities 
as follows : — 

The Indian corn is first steeped in water at a temperature of 
about 120° F., for two days. It is then ground with water 
between mill-stones and the milky liquid passed through a sieve 
to remove the huskj^ The liquid passes from the sieve 
into wooden channels in which a ('onsiderablc amount of starch is 
deposited, the gluten and other impurities, as well as excess of 
starch passing into a large settling tank. The starch which has 
settled out in the channels is placed in a large tank which contains 
water and is provided with mechanical agitators ; a small quantity 
of caustic soda is then added, and after thorough agitation the 
mixture is passed over the channels again, where the starch is 
deposited in an almost pure condition. It is next introduced into 
another tank containing water, and washed by decantation. The 
mixture is then pumped into perforated boxes covered with fine 
cloth, upon which the starch is deposited. Finally, it is collected, 
dried carefully in hot flue«^, and in many cas^r brhken up into lump.i 
or “ crystals,” in which form it is sent into the market. 

Maize starch is used in enormous quantities for finishing Sil 
kinds of cotton and linen goods. When boiled w?th water it 
yields a thicker paste than any other starch and the separation of 
water and starch on standing does nok,readiIy take place. Articles 
which have been finished with maize starch possess a stiff and fhick 
“ feel,” but not so much pliability. It is largely used, however, 
in laundries in which the cold or raw starch process is carried 
on, while thin-boiling maize starch is commonly employed in the 
boilgd-starqh process^. 
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The granules of maize starch (Fig. 9), are mor*e or less circu- 
iar in shape and vary in size to a considerable extent. 

Rice Starch.— As its name implies, rice starch is obtained 
from the rice plant, Oryza saliva, being present in the seed 
to the extent of about 75-80 per cent. It is used in very large 
quantities in the laundry industry both in the raw starch process 
and in the form of a partially hydrojyscd ar thin-boiling starch. 
Rice starch produces a firm hard “ feel ” on goods finished with its 
aid, anfl yields more pliable work than maize starch. It is more 
expensive, however, than the latter. 

'J'he appearance of rice starch granules under the microscope 
is shown in h'ig. 9. 'Fhey are pentagonal or hexagonal in shape 
and arc smaller than those of other starches; hence, it is often 
staled that rice starch suspended in water will penetrate textile 
fibres with greater facility and in a more uniform manner than all 
other starches. 

Potato Starch or Farina. — This is obtained from the potato, 
in which it is present to the extent of from 15-20 per cent. The 
potato is cultivated on an enormous s('ale in (iermany and Holland 
for the requirements of the starch industry. More attention has 
Ixjen given to the manufacture of starch from potatoes in flermany 
than in most other countries, with the result that (lerman farina 
is considered to lx‘ the lx*st variety of ^)tato starch. It yields 
a thick paste with water, which possesses strong adhesive proper- 
ties. Large quantities of potato starch are used in the laundry 
industry for the preparation of ))oiled starch pastes, which are 
chiefly used for light starching. Farina pastes exhibit a tendency 
to liquefy on exposure to the air for some time. The granules 
(Fig. q), are larger than those of any other starch. Potato starch 
is often used as an adulterant. 

Wheaten Starch. — The manufacture of starch from wheat has 
been carried on from very early times, and considerable quantities 
are still made. Owing to the expen.se of the paw material, how- 
ever, wheaten starch is not now u.sed for trade purposes to such 
a great extent .'fs tj^^se already mentioned, although it is often 
used in new W’ork lawidries in conjunction with rice and maize 
Starches, for producing stiff and pliable work. Goods finished 
with wheaten starch pos.sess a moderately stiff “ feel ” and a con- 
siderable amount of pliability. 

In addition to the stiyches mentioficd above, there are many 
other less known varieties on the market; among these may be 
mentioned tapioca or cassava, obtained from the tubers of cassava 
•or manihot; .'rago, derived from the pith of the sago-palm, and 
arrow’-roof, obtained from tropical plants belonging to various 
species of maranta. 
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None of these appears to be used to any gresft extent in 
laundry work, but it is highly probable, that sooner or later, they 
will find extensive application in the various finishing industries. 

Cassava starch has been on the market for many years, and 
has met with a considerable measure of success in certain branches 
of textile finishing. It is imported from Jamaica m the form of 
a fine powder, or “ crystals,” thus differing* in the latter respect, 
from both potato and arrowroot starches, which fall to a fine 
powder* or assume the granular form on drying. Cassava starch 
resembles maize starch in many of its properties, although it does 
not appear to be capable of.iipparting the same degree of stiffness 
to cotton and linen as the latter. In spite of its low stiffening 
power, however, it is gradually displacing maize starch in many 
finishing processes, presumably on account of its lower cost and 
its property of yielding a mellow “finish.” 

Cassava starch can be readily distinguished from other 
starches by means of its microscopical appearance, as shown in 
Fig. 9. 

Valuaiion of Starch . — The value of a sample of starch for 
laundry work depends principally upon its .stiffening and adhesive 
properties; its colour; nature of pa.ste obtained on heating with 
water; freedom from albuminous matter, and other factors. Con- 
sequently, the relative values of different^jamples are best deter- 
mined by actual trials in the laundry. 

♦ It is not possible to deduce the value of a starch for finishing 
purposes from the results of chemical analysis, although the de- 
termination of moisture, ash, and nitrogenous matter, affords 
an indication of its purity. The percentage amount of ash in a 
pure starch should not exceed 0.2 — 0.5 per cent., while the 
amount of moisture in an air-dried sample should not exceed 18 
per cent. The latter may be determined according to the method 
described under soap, and the ash as follows : — 

Deiermwaiion of Mineral Matter.— Weigh out about 1-2 
grms. of starch in a porcelain crucible of known weight. Place 
the crucible and con 4 »nts on a pipe-clay'* triangle supported by a 
^pod stand, and heat gently by means of a non-luminous flame. 
The starch will begin to swell and the heat should be carefully 
regulated in order to prevent loss owing to some of the substance 
^ssing over the sides of the crucible. .When the moisture has 
been removed, charring begins, and most of the charred mass 
IS finally converted into gaseous matter by long heating over a 
powerful burner, while the mineral ash is left in the form of a 
; White powder. The crucible and contents are then cooled and 
^ighed, and the percentage amount of ash calculated in the usual 
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The results obtained by the analyses of the rhief starches are 
given below in tabular form : — 



Starch. 

Water. 

Cellulose. 

Ash. 

Analyst. 

Maize Starch . . 

81‘6 

17-5 

0-65 

0-25 

McKerrow. 

Rice 

80-75 

18-42 

0-76 

0-07 

Davis ct Dreyfus. 

Potato 

81-31 

17 8 r 

0*34 

0-55 

McKerrow. 

Wheateii 

81-12 

16-5 

2-3 

0-08 

Graham. 



82-03 

16-9 . 

1-0 

0-07 

Davis A Dfeyfus. 


Thin-boiling Starches. — If ordinary starch paste is boiled for 
some time, the starch-cellulose is gradually converted into a mix- 
ture of soluble substances which latter are closely allied to the 
dextrins. It is well known that these bodies readily dissolve in 
water, yielding pastes of low viscosities ; hence, it is evident that 
the greater the degree of the conversion of the starch contained 
in ordinary starch paste, the lower will be the viscosity of the 
latter, or in other words the thinner it becomes. This thinning 
action, which takes place on boiling, is counterbalanced to a cer- 
tain extent by the evaporation of water from the mixture during 
the boiling process, (i.e., when a closed steam coil is employed 
for heating), so that in such cases the ultimate effect of long 
boiling on the viscosit^^ of the paste is not very pronounced in 
practice. 

If certain impurities are present in the paste, however, or 
if a little acetic acid is added, and boiling continued for a short 
time, the resultant paste will be much thinner than a paste made 
in the ordinary way from pure materials. The longer the paste 
is boiled — within reasonable limits. — under such conditions, the 
thinner it becomes, this effect being brought about by the gradual 
ednversion of the starch-cellulose into soluble derivatives. Starch 
which has been changed in this way is said to have undergone 
partial hydrolysis, which latter term is used to indicate a chemical 
change brought about by the addition of the elements of water 
to the substance concerned. When acid i^mployed to facilitate 
the conversion of the starch, the process is nown as acid-hydrolysis. 

The fact that partially hydrolysed starch yields a thin paste 
when boiled with water, is utilised by starch manuTacturers in 
the production of so-caUpd thin-boiling starches, which are u.sed 
to a very large extent in the laundry industry, especially in^the 
United States of America. The conversion of starch into a thin 
boiling product, is commonly effected with the aid either of 
mineral or organic acids — generally the former — , the degree of 
hydrolysis of the starch-cellulose being governed by the nature 
and amopnt of the acid employed, as well as upon the temperature 
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and length of time of the subsequent drying oper^ion. Malt 
extract may be used instead of acids for effecting the conversion 
of starch as already mentioned in a previous section. When 
acid is employed, the usual mode of procedure is as follows ;~The 
starch suspended in water, is mixed with a very small quantity of 
acid and the mixture allowed to stand, — or it may be filtered — in 
order to separate the starch irom -the weak acid liquid. The 
pasty mass is then dried in a suitable r(x>m, the temperature of 
which*can be easily regulated. As a rule, the temperature is not 
allowed to exceed 150® F. Finally, traces of acid should be re- 
moved by a thorough washing process. 

It is sometimes stated that thin-boiling starches are definite 
mixtures of unaltered starch and dextrin, but it is difficult to 
conceive how only a portion of a mass of starch in presence of an 
acid is converted into dextrin, while the remainder is practically 
unaffected, unless we assume that the acid exerts a selective 
attraction towards the small or not fully developed granules. In 
any case, it is well known that other decomposition products of 
starch are present in thin-lx)iling starches, in addition to dextrin, 
€.g., reducing sugars such as dextrose; while, if diastase (malt- 
extract), is employed for the conversion of the starch instead of 
acid, one of the products is the reducing sugar termed maltose. 
It is evident, therefore, that during Ae conversion of starch, 
according to the process described above, a portion, at least, 
undergoes complete hydrolysis, dextrin being produced as an in- 
termediate product. This change may be represented as 
follows : — 

( 1 ) . (C,Hi„0> (CeH,„0>. 

Starch dextrin. 

( 2 ) . (CeH,,0,)«-f«H,0=«(CoH,,Oe). 

dextrose or glucose. 

It is of interest to note that the chemical changes which 
occur during the conversion of starch into its thin-boiling modifi- 
cation, are not accompanied by any pipnounced alteration in the 
ordinary physical Characteristics of the starch, such as colour, 
•etc., and the granules exhibit practically the same appearance 
under the microscope as those of the unaltered starch. 

The advantages ot thin-boiling starches for finishing several- 
ply articles which need to be highly .^iffened, as compared with 
ordinary starch, depend upon the fact that the pastes they yield 
with water penetrate fibrous materials more or less readily, and 
,in sufficient amount to yield a certain degree of stiffness on iron- 
ing. Indeed, it may be here mentioned that the introduction of 
starches of this nature, appears to have been due to the demand 
for a stiffening material, which could be used with success in 



84 


MODERN LAUNDRY WORK 


♦ 

machines specially designed for the purpose of impregnating 
goods composed of many folds of cloth with a considerable amount 
of starch in the course of a few seconds. It is well known that 
when thin-boiling starches were first introduced, different batches 
of the. same kind of starch often yielded pastes of varying degrees 
of consistency, although the amounts of water and starch were 
the same in each case, and it will be evident that such defects 
were most likely caused by a slight variation in the mode of con- 
ducting the acid hydrolysis p/ocess. At the present time," how- 
ever, it seldom happens that abnormal cases of this kind are 
met with, a fact which is of the utmost importance in the finishing 
of the class of goods to which reference has been made. 

On the other hand, however, goods which have been finished 
with thin-boiling starch are apt to develop a yellow colour on 
storing, especially if the finishing process has included a drying 
operation at a high temperature. This colour degradation is prob- 
ably caused by the formation of traces of caramel, owing to the 
decomposition of reducing sugars which are usually present in 
the starch. Traces of acid are also occasionally present, and in 
this case, not only is the above defect rendered more prominent, 
but if ultramarine has been used for blueing purposes, the opera- 
tion is wasted, inasmuch as the blue is more or less completely 
decolourised. Furthermore, such starches are far more liable to 
develop mildew than the ordinary starches. Experiments carried 
out by the author show that the latter defect is more pronounced 
in the case of converted starches made by the malt extract method. 

It has been mentioned that the extent to which hydrolysis 
takes place in the manufacture of a thin-boiling starch is de- 
pendent upon the mode of procedure and the quantity of hydrolys- 
ing agent employed. In other words, by varying the amount or 
nature of the acid, or by drying for different periods of tim^ or at 
different temperatures, starches of different degrees of solubility 
can be produced, and these yield pastes possessing different vis- 
cosities. If the process is carried to completion, dextrin and a 
variable quantity of its decomposition prodftet, viz. dextrose, 
are produced. From these statements it will be evident that 
thin-boiling starches can be produced, which yield pastes with 
water of all degrees of consistency between that produced by 
thick-boiling starch, t.e., ordinary starch on the one hand, and 
that produced by dextrin on the others Ordinary laundry thin- 
boiling starch gives a thin paste when boiled with water at the rate 
of ii-2lbs. per gallon, while other varieties yield thin pastes 
with 4-6 lbs. per gallon. 

Soluble Starch.— This is the name of a commercial substance 
whicS is wrtriilar to thin-boiling -starch and may be prepared in 
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the same way, viz. By acid-hydrolysis, or by ’acting upon 
starch with oxidising agents or glycerine. It is in fact a partially 
hydrolysed starch, and from a consideration of its mode of pre- 
paration, as well as its properties, we may assume that it consists 
essentially of the intermediate product or products formed during 
the gradual conversion of starch into dextrin. Soluble starch 
occurs as a white powder, which is practically insoluble in cold 
water. It dissolves in hot water, however, yielding a thin paste, 
which differs from ordinary starch paste, in that it does not set 
to a jelly-like mass on cooling. Such a paste obviously possesses 
inferior stiffening properties, when compared with a paste of the 
same strength made from ordinary starch. 

Soluble starch is often used in finishing soft goods, to which 
it imparts a high gloss on ironing, while at the same time the 
natural physical properties of the fibres suffer little or no degra- 
dation. 

Soluble Starch Produced by Ferments . — Reference has al- 
ready been made to the 'action of malt extract in converting 
starch inlo soluble derivatives (p. 51). It is well known that 
this action is induced by peculiar ferments termed enzymes, which 
are present in the malted grain. These appear to be definite 
chemical substances, but their nature anij mode of action are not 
fully understood. A comparatively small amount of an enzyme is 
capable of effecting the conversion of an enormous amount of the 
fermenting material. The enzymes of malt are collectively known 
as diastase y but only a few of these appear to be starch-altering 
bodies. The chief chemical changes brought about by their action 
on starch, finally results in the production of maltose, soluble 
starch and dextrin being formed as primary and intermediate 
products respectively. Although malt-infusions have long been 
used by calico-printers for effecting the removal of starch from 
printed cotton goods with a minimum amouift of friction, it is 
only during the last few years that they have found application 
in other branched’ cf* the textile industry, this development being 
primarily due to the introduction of malt preparations specially 
Vianufactured for such purposes. 

The modus operandi in preparing a soluble starch ** finish- 
ing paste from ordinary starch with the aid of malt extract, is 
indicated by the followings example Mix 10 lbs. of starch with 
12-20 gallons of water; raise the temperature high enough to 
gelatinise the starch completely, and then cool to about i^qO p. ; at 
this stage add 2-4 oz. of malt extract, previously dissolved 
in a small amount of lukewarm water. Stir thoroughly until the 
mixture attains the desired consistency, then raise the tempera- 
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ture of the hiass to boilinj;(-point, and boil for a few minutes in 
order to arrest the action of the enzymes. Finally, a little soap, 
Japan wax, etc., may be added according to the “finish” re- 
quired, while the addition of a small amount of an antiseptic such 
as carbolic acid, formalin, etc., is generally desirable. 

Feculose. — When^ starch is treated with glacial acetic acid 
at a fairly high temperatui^, an interesting chemical change 
occurs, the product being known in commerce as feculose. The 
dry starch is mixed with about 12 per cent, of acid and heated 
in a closed vessel at a tcmp<‘rature ab()\e loo*^ C., for a few hours. 
J:]xcess of acid is then recovered by distillation, and the starchy 
mass cooled, and subsequently washed in order to remove the 
last traces of free acid. The product so obtained is finally dried 
in a suitable stove. 

In this reaction the starch cellulose apparently does not un- 
dergo hydrolysis into dextrin-like substanc'cs, but forms an ester 
or salt termed staroh-cellulose-a''etate. The product varies in 
composition according to the strength and proportion of acid 
employed, the length of time occupied, and the temperature which 
obtains in the operation. The stronger the acid and the longer 
the treatment, the greater is the amount of starch-cellulose con- 
verted into the ester. 

Feculose reseml)les*sinrch in appearance. W’hen healed with 
water, however, a thin paste is obtained, which on drying in 
layers, yields translucent films. On this account it is very ser- 
viceable for finishing goods which require a clear glossy “ finish.” 

Gum Tragasol. — 'Phis subslam'c has been introduced for 
finishing purposes as a substitute for starch. It is a natural gum 
obtained from the prepared seeds of the locust bean, which latter 
constitutes the fruit of the carob tree, (\^relouia siliqtia. The 
seeds are extremely hard and contain about 86 per cent, of gummy 
matter, which is ^ixtracted by heating them with water under 
pressure in specially constructed pans. 

Gum tragasol is only moderately solul^i^^itl w^atcr, so that 
special precautions are necessary when mixing it with the latter 
in order to ensure the production of a homogeneous mass. Ond 
method of accomplishing this result, is to introduce the gum into 
a steam-jacketed pan provided with mechanical agitators, along 
with a moderate quantity of hot wateii The mass is then thor- 
oughly agitated and when quite smooth more water is addc3 
gradually as required. Prepared in this way, it will readily 
mix with the starches and fatty matters, but it cannot be used 
with borax. If the mucilage is dried in thin layers, almost trans- 
parent films are obtained which possess great pliability and 
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streng-th. It is of interest to note that chemical analysis has 
shown that the gum possesses the same percentage composition 
as starch, although it does not contain a trace of the latter. Its 
chemical formula, therefore, is 

Gum tragasol possesses excellent stiffening properties, and 
as it is practically transparent, it can be used with advantage 
for finishing articles which need to be treated in such a way as 
to pres^'rve or enhance the natural lustre of the fibres. 

A('cording to Lamb and Farrell, (/oiern. Soc. Dyers and 
C uloiinsts^ igog, p. 79), tabic linen dressed with gum tragasol, 
can be passed through a nlultiple roller machine w ithout sticking 
to the rollers. 

The best results arc obtained by employing a mixture of 
water 7 parts, and gum tragasol 1 part. This mixture is said 
to give the necessary degree of stiffness combined with a “ clothy 
feel not obtainable by the use of starch. The authors already re- 
ferred to, have carried out a number of experiments with mix- 
tures of tragasol, starch, china clay, Japan wax, etc., and find 
that w^hen stiffness is of greater importance than pliability, the 
following proportions may be used, the quantities being given 
in percentages on the total weight of water employed : — 

Water 100, tragasol 10 to 20 per ccM., ri('e starch 0.2^ to 2 
per ('cnt., china-clay 2 to 4 per cent., japan wax 0.05 to o. i per 
cent. 

The following mixture was found to be suitable for use on 
both decoudun and mulliple roller mai'hine : — 

Water 100, tragasol 12.5, maize .starch 0.25 to 0.5 per cent. 

Tragasol w^as also found very u.scful in the dressing of 
muslin and other blouses, which need to possess a soft pliable 
“finish.” 

In finishing curtains traga.sol is said to ^jossess many ad- 
vantages. It imparts good draping properties, and protects the 
threads from tcr''lf"j;ing, whereas it 1$ well known that starch 
exerts a tendering action on delicate threads. 

' The following mixtures are recommended for a high-class 
:urtain trade : — 

Water 6-12 parts, traga.sol i part. 

This gives a bcautiful^result ; wher^ more .stiffness is required 
the following is advocated : — 

W^ater 100 parts, traga.sol 15 parts, starch parts. 

Or a cheaper dressing as follows : — 

Water 100 parts, tragasol 10 parts, starch 2 parts, mineral 
white 3 parts. 
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Starchc Preparations. —It has long been known that the 
addition of a small quantity of strong caustic soda solution to 
starch Suspended in water causes it to swell up and become highly 
tenacious. At the same time the pasty mass becomes translu- 
cent and may be diluted with a considerable quantity of water, 
without losing its property of “ setting*’ in the form of a jelly- 
like and more or less* viscous paste. 

Advantage is taken of this property of starch in the pre- 
paration of various so-called “ finishes,” which are solcl under 
such names as ” globuline,” ” crystal finish,” ” clear finish,” etc., 
etc. They are prepared by modifying cne or other of the starches 
with caustic soda solution, and afterwards neutralising the excess 
of alkali by means of a suitable acid. Example : — 

“Clear Finish”: — 31-32 lbs. of starch, 12 gallons of cold 
water, 16 lbs. of caustic soda soltuion 42° Tw. 

Introduce the starch into a suitable vessel provided with 
agitators and make into a paste with the water. Then add the 
caustic soda solution gradually with constant stirring, during a 
period of about 2-3 hours. Allow the mass to stand for a short 
time and then neutralise the excess of alkali by adding cold dilute 
sulphuric acid in small portions at a time, stirring continually. 
About 3 pints of acid, 168® Tw., — previously diluted with about 
gallons of water aiM* allowed to cool— will be required. 

When the whole of the acid has been added, the mixture should 
be tested with litmus paper. If it is acid, a small quantity of am- 
monia is added from time to time with constant stirring until 
the litmus paper just turns blue. It is advisable to render the 
mass slightly acid, if, on first testing, it turns litmus blue, and 
then to render alkaline by the addition of ammonia. Finally the 
excess of the latter is neutralised by the addition of acetic acid. 

Preparations of this kind are only used to a limited extent 
in conjunction with boiled starch. They impart a more lus- 
trous appearance to the finished articles than untreated starch. 

2.-QLOS8INQ MATERIALS. 

The lustrous or glossy appearance which is frequently' ex- 
hibited by a newly finished textile fabric is caused by the reflec- 
tion of a greater or less^ proportion of the rays of light which 
fall upon its surface, so that the greater the amount of reflection 
the higher the lustre. If the surface on which the rays of light 
{all be rough, the greater portion of the incident light is scattered; 
consequently little or no lustre is exhibited by rough surfaces. On 
the other h^d, if the, surface be smooth, the greater proportion 
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of the light which falls upon it is reflected and the surface appears 
glossy. 

It thus appears that the lustre exhibited by a fabric is entirely 
dependent upon the production of a smooth polished surface, and 
in order to achieve this object in the finishing of cotton and linen 
goods, it is necessary to impregnate the fibres and to fill up the 
interstices between warp and weft with a suitable substance, which 
under the subsequent influence of heat and in presence of moisture, 
is capable of developing properties that cause the impregnated 
fibres to become bound together into a coherent mass. The sur- 
faces of a textile fabric treated in this way, may be rendered 
smooth and glossy by subjecting them to friction in presence of 
heat and traces of moisture, the degree of lustre produced being 
largely governed by the amount of friction employed. The chief 
substance used for filling up the interstices between warp and 
weft, as well as for penetrating the fibres and gumming the 
down ” of the threads, is starch, which not only acts as a stiffen- 
ing material, but is also capable of developing a greater or less 
amount of lustre. 

For the purpose of enhancing the inherent lustre-producing 
properties of starch, however, it is of the highest importance that 
it should be incorporated with other substances which assist in the 
production of a lustrous surface withouV the goods having to 
be subjected to an excessive amount of friction. With this object 
in view, a custom has arisen in the finishing industries, of adding 
substances ol a waxy or soapy nature to the starch mixture. 

By the action of heat in the subsequent ironing operation, 
the wax forms an exceedingly fine film on the surface of the 
material, which on further ironing may be caused to acquire a 
very high lustre. 

Waxy substances which do not readily form emulsions cannot 
be used in the actual process of starching with raw starch, hence 
if such substance.^ are used at all they are simply rubbed over the 
surfaces of the a^l^es by hand during the ironing operation. 
In connection with the raw starch as well as the boiled starch 
processes, borax is commonly employed to assist in the produc- 
tion of lustre. It appears to modify the starch in such a way 
as to cause it to acquire increased lustre-producing qualities. 

Borax forms the ba^s of a larfe number of so-called 
“glazes.” White curd soap is also commonly used with raw 
starch to assist in the production of gloss, but when a high lustre 
is required it is the usual custom to employ one of the proprietary 
“glazes” on the market. Commercial “glazes” consist essen- 
tially of mixtures of Japan or other wax, soap, French chalk, 
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glycerine, •'etc. The composition of a few typical varieties is 
indicated by the examples given below : — 

No. I Glaze; — 

9 parts white curd soap. 

parts Japan wax. 

87 parts water. 

Boil until a smooth paste is obtained; then add 
2^ parts French chalk. 

J part glycerine. * 

No. 2 Glaze : — 

12 parts white curd soap. 

07 parts water. 

Boil as above, and add 
20 parts French chalk. 

I part glycerine. 

These are in the form of pastes. A dry glaze may be pre- 
pared by thoroughly mixing the following substances: — 

7^ parts powdered Japan wax. 
i4i ,, ,, starch. 

3 )» >> gum arable. 

75 n borax. 

Japan Wax • — As its name implies, this substance is imported 
from Japan. It is olJtdined from the fruit of a tree belonging 
to the Rhus family. The raw wax is greenish in colour, but on 
exposure to sun and air becomes almost perfectly white. It con- 
sists chiefly of palmitin, and can thus be easily saponified, while 
its property of readily forming an emulsion on agitation with hot 
water, is of considerable importance in view of its use in the 
manufacture of laundry glazes, and various finishing pastes. Its 
melting point varies from about 123O to 128° F. 

Beeswax. — This wax is of animal origin, being secreted by 
bees for the pui^ose of building the walls of the cells of their 
combs. In the raw state it possesses a yellow colour, but may 
be bleached by exposure* to air and light, chemical means. 

Its melting point varies from about 1390-1450 F. Beeswax can 
be saponified by heating with alkalies, but it finds only a limited 
use in finishing operations on account of its price. 


3.~80FTENINQ AGENTt. 

When a mixture of ordinary starch and water is used for 
•finishing textile fabrics the ultimate effect is often harsh and the 
goods lack pliability. At the same time a considerable amount 
of friction ,is set up 'during the mechanical operations involved. 
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In the majority of finishing processes, therefore, it i^ necessary 
to add to the finishing pa5:ie, a substance or substances which 
counteract the harsh effects produced by the use of starch alone. 

Substances employed for this purpose are called softening 
materials, and they may be classified as (aj, substances which par- 
take of an oily or fatty nature, and (6j, substances which possess 
the property of absorbing moisture from the atmosphere, i.e.y 
deliquescent materials. 

It is well known that the use of a “softener “ in finishing 
not only prevents the production of harsh effects, but in addition, 
the articles acquire a grcate>r degree of “fulness “ and pliability. 
The chief softening agents used in laundry work are glycerine 
and olein; either one or both of these substances being usually 
present in the trade “ finishes “ or “ glazes ’’ sold by drysalters. 
vSoap and the waxes already mentioned also act as softening 
agents. 

Glycerine. — This substance is a highly important softening 
agent, and is used to a grca4. extent in the pure finishing of linen 
goods. It is obtained as a bye-product in the manufacture of 
soap, and is rarely adulterated, (il)ccrine readily absorbs mois- 
ture from the air, a property upon which its softening power 
principally depends; it mixes readily with most of the ingredients 
commonly used in finishing. Its chemical formula is €3145(011)3 
and the strength of the commercial article may be judged by 
means of the hydrometer and reference to the table given in the 
appejidix. 

Olein or Soluble Oil. — 1'his product is employed to a con- 
siderable extent for softening purposes. It is prepared by acting 
upon castor oil with strong sulphuric acid. A good class oil mjiy 
be obtained by proceeding as follows : — Introduce into a stone- 
ware vessel 5J gallons of castor oil and add during the course of 
about six hours, y pints of sulphuric acid 168° Sfw. 

The vessel should be provided with agitators and the mix- 
ture must be kept during the additimi of the acid. After all 
the latter has Ix^cn added, the mixture is allowed to stand for about 
1 5 hours, and then run into a solution of common salt of about 
iQp Tw. , contained in a wooden ves.sel. It is thoroughly mixed 
and allowed to stand. The olein rises to the top, and the acid 
salt solution below is removed by means of a suitable tap. The 
olein is next washed with more salt solution, the latter removed 
as before, and the former finally neutralised with weak caustic 
sbda solution. It is preferable to make the olein just alkaline 
with caustic soda, then make slightly acid by the addition of 
acetic acid, and finally neutralise with ammonia. 
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In addition to the softening materials mentioned above, 
there are many other substances, such as tallow, different varie- 
ties of soap, various oils, etc., which are used in conjunction with 
starchy substances for finishing textiles, but in the laundry indus- 
try, it is neither desirable nor necessary that the substances used 
for finishing purposes should be changed from time to time, or 
that a large number of mgredients should be incorporated in 
the finishing mixtures. In general, it will be found ^ that the 
simpler the ingredients use*d in making finishing mixtures, the 
better and more uniform will be the ultimate results. 

4.-BLUEINQ MATBRIALt. 

Tjnting Blues. — These are employed for the purpose of cor* 
reeling the objectionable yellowish tint which is so often exhibited 
by newly bleached or re-washed white linen and cotton goods. 
They may be briefly classified as soluble and insoluble blues, 
according to their behaviour in presence of water. To the first 
class belong the ultramarine blues and smalts, while the second 
class includes the various blues derived from coal tar products; 
also indigo extract and laundry liquid blues. 

Ultramarine Blue^— This substance is prepared by strongly 
heating a mixture of* china-clay, sodium carbonate, and sulphur, 
in fire clay crucibles. The product obtained in this way, is char- 
acterised by a violet blue lint, and is to be preferred instead of the 
greenish blue variety prepared from a mixture of china-clay, sand, 
sodium sulphate, coal, and rosin. 

The former is used on a very large scale in laundry work; 
it occurs in the form of an impalpable powder, insoluble in water. 
Ultramarine blue is unaffected by alkalies, but is very sensitive 
in presence of acids, and is readily decomposed even by such 
weak acids as acetic and oxalic. It is practically unaltered by the 
heat of the finishing irons, and is very fast to light, these pro- 
perties being of the highest importance. 

Smalts.— This blue consists of powdered blue glass, which 
owes its colour to the presence of cobalt. It possesses a fine 
violet-blue tint, and is fast to light, acids, alkalies, and heat. 
Owing to its expensive* nature, however, and its comparatively 
high density it is not now used in the laundry. * 

Prassian Blue.— The term “ Prussian blue ” is used to indi- 
cate certain bltie precipitates obtained by the action of iron salts 
on ferrocyanides. Their composition is more or less complex and 
vari^ to greater or less extent. 
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Insoluble Prussian Blue . — This is the name given to the blue 
precipitate obtained when a solution of yellow prussiate of potash 
is added to a solution of ferric chloride. The precipitate is in- 
soluble in water, but if the prussiate is in excess, a blue precipitate 
is obtained, which when freed from impurities is soluble in pure 
water. It is termed soluble Prussian blue. The former consists 
principally of ferric ferrocyanide, Fe^3Fe(CN)*^, while the latter is 
represented byK2F'e22Fe(CN) ferric potassium ferrocyanide. 

Turnbull's Blue . — If solutions of ferrous chloride and red 
prussiate of potash are substituted for those mentioned in the 
last paragraph, a precipitate' of Turnbull’s blue or ferrous ferri- 
cyanide (Fe2)34Fe(CN)t, is obtxjincd. 

None of the preceding ferrocyanide or ferricyanide compounds 
appears to be used separately for laundry work. 

Liquid “ Prussian^' Blue . — The “ Prussian ” blue frequently 
sold as a liquid laundry blue consists essentially of a mixture in 
varying quantities of insoluble and soluble Prussian blues, and 
also Turnbull’s blue, dissolved in oxalic acid solution. 

It is usually prepared by simply adding powdered “ Prussian ’* 
blue to a weak solution of oxalic acid. The following proportions 
may be used, viz. : — 4 ozs. of the powdered blue, i oz. of oxalic 
acid, and one gallon of water. ** 

The powdered “Prussian” blue or pigment used for the 
purpose occurs in commerce as a rich blue powder or as lumps, 
which exhibit a copper-like lustre. It is prepared by adding 
a solution of ferrous sulphate to a solution of yellow prussiate of 
potash, collecting the white precipitate which is formed and 
oxidising with nitric acid. “ Prussian” blue is fast to light, and 
acids, and withstands a fairly high temperature, but it is more or 
less readily decolourised in presence of alkalies. 

Indigo Extract or Indigo Carmine.— This blue is prepared by 
dissolving indigo in strong sulphuric acid and precipitating the 
product with salt ttjfc»remove objectionable impurities. Finally, 
excess of acid is carefully neutralised by the addition of sodium 
caTbonate. When well prepared it is quite neutral and easily 
soluble in water, in which latter state it is sometimes sold as a 
liquid blue. The tint is of a greenish-blue colour, and it is fast 
to acids and alkalies, but no^ very fast to light. Indigo carmine 
now finds only a very limited use in the laundry. 

Coal-Tar Blues. — The tinting blues obtained indirectly from 
coal-tar are soluble in water, and in most cases possess a greater 
or less degree of affinity for the different fibres. Only those po.s- 
^ssing a red or violet shade should be employed. The majority 
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are not very fast to light and they vary to a considerable extent in 
their behaviour towards acids, alkalies, and heat. Amongst those 
in use, may be mentioned the methyl violets, night blue, nile blue, 
acid violets, and even some of the direct blues and violets. 


6.-WEIGHTING OR PILLING AGENTS. 

It is the custom in maay works to use weighting agents other 
than starch for the purpose of imparting a fuller and better appear- 
ance to certain classes of new articles such as low quality col- 
lars, cuffs, etc. One of the best known substances belonging to 
this class is china clay^ A1^0.j.2Si0.,.2H.,0, which — apart from its 
weighting properties — is used to a limited extent, as an addition 
to finishing pastes in order to minimise the tendency of starched 
goods from sticking to the hot rollers of certain types of multiple 
roller ironing machines. China clay or kaolin is a hydrated 
silicate of alumina, which is found in the earth’s crust mixed with 
other impurites, from which it is separated by a levigation pro- 
cess. Its use in small and varying quantities as an addition to 
finishing pastes necessitates the exercise of great care in order to 
obtain a uniform mixture — and its presence on vegetable fibres 
is apt to induce a coB^idcrable amount of friction during the iron- 
ing operations. For most practical purpo.ses in the laundry, china- 
clay is undesirable and unnecessary. 

French Chalk or Talc.— 3MgO.4SiO2.H2O. — This substance is 
the most important filling material used in laundry work. It 
generally forms one of the chief constituents of all proprietary 
“ glazes,” which are sent out in the form of pastes. French 
chalk occurs in commerce as a fine white powder with a charac- 
teristic grea.sy feel. When mixed with soap, starch, wax, etc., 
it forms an excellent medium for the purpose of ” filling ” the 
fibres of textile articles composed of cotton or linen. In laundry 
work, its use is confiired to the “ filling the surface fibres, 
as well as any interstices between the warp and weft threads. 
Owing to its extremely fine .state of division, and its property* of 
forming a perfectly homogeneous mass with water, it produces a 
surface on ironing ‘winch is characterised by a high degree of 
smoothness. G^nsequently, an excellent lustre, or glaze, cap be 
readily developed on collars, cuffs, etc., with its aid. It should 
be noted, however, that its use in exce.ssive quantities introduces 
washing difficulties when the goods are returned to the laundry. 
Only the l^est varieties should be used, as inferior brands arc asso- 
ciated wi|h various impurities such as clay, iron, and lime. The 
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following analyses of several comnierrial samples serve iio show the 
variable nature of the subsl.mce obtained from different countries. 
(Journ. Soc. Chem. Industry^ 1898, p. 64.): — 


Country of 
Origin. 

Austria. 

i>ance. 

Italy. 

Tyrol. 

St. Gothard, 
Switzerland. 

Silicic acid 

59-59) 

50-91) 

51-231 

6i-12) 

60-85 


Magnesium 

92-51 

75-77 

83.55 

1 93-27 

32-08 

92-93 

oxide . . ^ . 

32-92) 

24-8B) 

33-32) 

31-15) 


Iron-oxide, 
FeO 

0-79 .. 

2-58 . . 

1-89 .. 

1-82 .. 

0 09 


Calcium 







oxide .... 

0-59 . . 

1-82 

1-80 . . 

1 


- 

Clay 

1-76 .. 

13-19 .. 

7-08 .. 


1-71 


Water, 

organic 




4-73 .. 

1 

i 4-95 


matter, Ac. 

3-79 . . 

6-64 . . 

5-46 .. 



6,~ANTI8EPTIC8. 

The substances included under the term “ antiseptics ” act 
also as disinfectants, so that the two terms are merely indicative 
of the manner in which such substances are employed. An anti- 
septic is added to the medium in which bacteria are capable of 
multiplying under suitable conditions. Consequently its action 
is a continuous one provided that it is non-volatile, whereas a 
disinfectant is employed when it is necessary to destroy bacteria 
which have already multiplied to a greater or less extent, the 
destructive agent acting only for a comparatively short time. 
Among the many substances which act as antiseptics may be 
mentioned, carbolic acid, zinc chloride, salicyclic acid, mercuric 
chloride, formalin, boric acid, and borax. Of these, only borax 
is used to any great extent in the laundry industry, and even 
this substance merely acts as a mild antiseptic,* 

Powerful antiseptics are rarely required, because, as a gen- 
eral rule, domestic^qpds are not exposed under conditions which 
favour the growth of mildew. Goods for export such as em- 
ffroidered bed-spreads, etc., which are usually finished in trade 
laundries have been known, however, to develop mildew on many 
occasions even in presence of borax, but such defects appear to 
be induced by insufficient ^'are in the choice of the finishing 
materials, or by the mode of carrying on the finishing process. 

An account of borax and its other uses in laundry work has 
already been given in the preceding pages. About J-i per cent, is 
considered sufficient to prevent the development of mildew on goods 
finished with ordinary starch. 
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Boric 'Acid, HgBOg.—This product occurs naturally in the 
volcanic districts of Tuscany. It is erupted from the earth’s crust 
in jets of steam, the condensation product being collected in natural 
basins. Subsequently, concentration causes the acid to crystallise 
out. Boric acid is of considerable service when high quality 
white goods need to be treated with an antiseptic dressing. It is 
not very soluble, however, although it readily mixes with most 

of the substances used in finishing. 

• 

Carbolic Acid or Phenol, C^HgOH.— This substance is one 
of the products of the distillation of coal-tar. The crude acid is 
obtained by adding caustic soda to the distillate passing over 
between 150^-2000 C., and the product, which is termed sodium 
phenate, separated from other oily substances not affected by the 
caustic soda. Sulphuric acid is then added in slight excess, and 
the liberated phenol subsequently purified by re-distillation. When 
pure, carbolic acid occurs in the form of colourless, needle-shaped 
crystals, which possess a peculiar smell. It has a powerful caustic 
action on the skin, causing severe burns, and dissolves readily 
in organic solvents, and in hot water, but is only slightly slouble 
(i part in 15), in cold water. Carbolic acid is a very powerful 
antiseptic, but its use in this respect is limited, chiefly on account 
of its odour, which if* readily detected even when minute quan- 
tities are used. It is extremely valuable, however, for disinfect- 
ing purposes. 

Formaldehyde or Formalin, HCHO.— Formaldehyde usually 
occurs in commerce in the form of a colourless liquid termed 
formalin — which possesses a penetrating and suffocating odour. 
The commercial article consists essentially of a 40 per cent, aqueous 
solution of formaldehyde, which is prepared by passing ordinary 
air mixed with the vapour of methyl-alcohol over a heated spii^al 
of copper or platibum, and condensing the gaseous product in water. 
It is used on a fairly extensive scale, both as a disinfectant and 
antiseptic, although it i .4 more suitable as » <ffsinfectant only, on 
account of its volatile nature. 

Mercuric Chloride, HgCI^.— This is sent out in the form of a 
transparent, crystalline substance, soluble in water. It is very 
poisonous, and exerts i powerful destructive action upon tho.se 
low organisms which play such an important, part in the decom^ 
sition of starch, flour, and other organic substances. Its proper- 
^es in this re^^pect, however, are not very widely recognised, 
owing to its high price, and its property of forming decomposi- 
tion i^roducjj^ with itupiy of the substances employed in finishing. 
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Permanganate of potash is commonly employed as a dis- 
infectant. Its preparation and properties have ^ready been des- 
cribed in a previous chapter. 

yOH 

Salicylic acid, is orthohydroxy benzoic 

^COOH, 

acid, and is prepared by distilling sodium phenate — obtained by 
neutralising caustic soda with carbolic acid — in an atmosphere of 
carbon 'dioxide, under pressure, whereby volatile impurities are 
removed, and the sodium salt of salicyclic acid together with 
excess of alkali left in the retort. On treating the residue with 
a mineral acid, salicylic acid is precipitated, and may be purified 
by re-crystallisation from hot water. The reaction which occurs 
is of considerable interest, in that it depends upon what is termed 
intramolecular change, the compound, CgHsOCOONa, first form d 
by the action of CO^ under pressure on phenol, changing directly 
yOH 

into sodium salicylate v when heated at a tempera- 

’ ^COONa, 

ture of 1 20- 1 40^0., under like conditions. 

Salic'yclic acid occurs as a white crystalline compound, spar- 
ingly soluble in both cold and hot watej*. but readily soluble in 
various organic solvents. Like phenol, it gives an intense violet 
colouration with ferric salts. 

It is an important antiseptic, being sometimes used as a sub- 
, stitute for phenol. Unlike the latter, however, the pure sub- 
stance IS devoid of smell. For laundered goods intended for ex- 
port, salicyclic acid undoubtedly constitutes an excellent medium 
for the prevention of mildew. 

Zinc Chloride, ZnCl^.— This is manufactured by dissolv- 
ing sheet zinc in hydrochloric acid contained in suitable vessels, 
and subsequently^reiiioving the impuritfes, e.g., iron and magan- 
,ese, by neutralising the solution with caustic soda, heating to 
about 45-50° C., and adding bleaching powder solution. The 
iron and maganese are thus oxidised, and precipitated, and the 
clear solution may be filtered off, ai^d evaporated to dryness. 
Zinc chloride occurs as a «white mass, which is very deliquescent. 
It is easily soluble in water and is chiefly used in the sizing of 
cotton goods as an antiseptic and deliquescent. The commercial 
article is usually sold in liquid form indicating from about 90°- 
104° Tw. 



98 


MODERN I^AUNDRY WORK 


SECTION V.~MISCELLANEOUS SUBSTANCES. 

Under this heading; is given a brief description of those sub- 
stances which are occasionally used in the laundry for special 
purposes, such as the removal of stains of a greasy nature; hand 
cleaning small and delicate articles ; hreprcxifing, etc. 

Solvents for Grease, Wax, etc. — These are of organic origin 
and arc employed for removing oil, fat, wax, and paint stains 
which resist the usual washing operations. The majQrity are 
highly inflammable, volatile liquids, so that their use necessitates 
the exercise of the greatest possible care. Special articles of a 
frail nature or those which might be affected injuriously in pres- 
ence of water and soap, are sometimes cleansed by agitation in a 
non-inflammable organic solvent, but as a general rule, such goods 
are best dealt with by the dry-cleaner. 

Benzol or Benzene, Cp.H,.. — This substance is one of the 
products of the distillation of coal-tar, and is obtained as a colour- 
less, inflammable liquid with a peculiar sSmell ; it is lighter than 
water, in which it is insoluble. Henzene should not be confounded 
with the benzine or benzoline used in dry-cleaning. The com- 
mercial article consists essentially of a mixture of about 70 per 
cent, benzene and 20-30 per cent, toluene. 

Benzene should Ijc kept and used in a cool place, and on 
no account should it be employed in the neighbourhood of a naked 
light. It finds a limited application in the laundry for the re- 
moval of stains caused by the presence of certain unsaponifiable 
oils and fats. 

Benzine, Petroleum Benzine, or Benzoline.— Petroleum ben- 
zine is one of the products of the distillation of crude petroleum. 
It is produced on an enormous scale in America, and to a con- 
siderable extent in Sumatra, Russia, Borneo, etc. Benzine is 
lighter than water, in which it is insoluble ; it consists of a number 
ol hydrocarbons Ifiaving different boiling points, so that if Ihe 
liquid is distilled varying quantities will be collected at different 
temperatures. The benzine now largely use 3 by dry cleaners 
has a specific gravity of about 0.780, and is rarely adulterated* 
It is very inflammable, giving off an explosive vapour at the or- 
dinary temperature ; consequently, special precautions have to be 
taken in establishments cn which large quai^tities are used, in 
order to guard against fire. 

The vapour of benzine possesses toxic properties and effi- 
cient v^tilation must be provided in the workrooms when it is 
used in' quantity. 
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It is only employed in the laundry to a limited^ extent for 
the removal of grease stains, and may be used alone or in con* 
junction with benzine soap. The use of benzine as a cleansing 
agent in dry-cleaning depends upon the fact that a large propor- 
tion of the dirt on textile materials is intimately associated with 
greasy matter. Hence, when such articles are immersed in ben- 
zine, the grease dissolves, and the dirt is then removed by the 
agitation to which the goods are subjected during the treatment. 

ChU>roform, — Chloroform exerts a more powerful 

action upon various grease, wax, and other stains than petroleum 
benzine or other organic solvents, and, in consequence, it is fre- 
quently used for removing 'stains which offer considerable resist- 
ance towards the action of the usual agents. It is manufactured 
by boiling a mixture of alchohol or acetone with bleaching powder 
and water, whereby it is ultimately obtained in the form of a 
heavy, colourless, and non-inflammable liquid with an ethereal 
smell. Its specific gravity is 1-525, and boiling point 61^-62® C. 
The commercial article is cheaper than the purified product used 
for anaesthetic purposes, but it is quite as serviceable for remov- 
ing stains. Chloroform, — as well as other organic solvents of 
rubber — should not be used, of course, for the treatment of rub- 
ber or rubber-coated articles. 

Carbon tetrachloride, CCl^, is prep^i^ed by passing a mix- 
ture of chlorine and the vapour of carbon disulphide through a 
heated tube, or by the action of the latter compound on sulphur 
chlgride, a little metallic iron being added to the mixture in the 
latter case as a “chlorine carrier.’* Carbon tetrachloride is a 
heavy colourless liquid with a smell almost like chloroform. It 
has a specific gravity of about 1.63, and boils at 76-77® C. It 
readily dissolves many kinds of greasy matter, and, like chloro- 
form, possesses toxic properties. When heated with steam, it 
undergoes decomposition, and the change is liable to be accom- 
panied by an explosion. One of the products formed is hydro- 
chloric acid. 

Non-Inflammable So! vents. —Practidhlly all the organic sol- 
vents mentioned above are either very inflammable, ex- 
plosive, or decompose with great violence under suitable 
conditions, so that their use in textile and other pro- 
cesses is accompanied by considerable ganger. Unfortunately 
the question of cost has lytherto precluded the general use of 
suitable non-inflammable substitutes, although it may be re- 
marked that some of the chlorine derivatives of ethane and 
ethylene are now being utilised in many laundries and dry-cleaning 
establishments — principally on the continent — for the local treat- 
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merit of fat stains, etc., instead of the usual solvents. These sub- 
stances differ from benzine, in that they are single compounds ; 
hence, they possess definite boiling, points. They are non-in- 
flammable, non-combustible, and non-explosive, and exert a power- 
ful solvent action on fats, waxes, resins, etc. The best known 
" compounds are characterised by great stability, and their boiling 
points are of wide range. Among the more important derivatives 
manufactured on a commergal scale are tetrachloro- an/j penta- 
chloro-ethane, and dichloro-, trichloro-, and tetrachloro- 
ethylene. These have been examined by Clement and Riviere, 
(Journ, Soc. Chem. Industry, 1910, p. 718), and the results ob* 
tained are included in the table given below: — 


N&iiie. 

Formula. 

B.P. 

^Sp. Or. 

AnEeBthefiic 

Properties 

Solubility 
in W ater. 

sym.-Tetracnloroethane . . 

C.,H,C1. 

147*»C. 

, 1-6 

Very slight 

Slight 

Pentachloroethane 

c H a. 

159°C. 

L7 

Ditto 

Ditto 

sym.-Dichloroethylene 

CACi, 1 

bb^C. 

1-25 



Ditto 

Trichloroethylene 

C,H CL 1 

88®(^ 

1*471 

1 Pronounced 

Ditto 

Tetrachloroethylene 

I 1 

L 1 

121®C. 

, 1*62 

1 

j Ditto 

Ditto 


Name. 

Vola- 

tility. 

Effect of 
Strong 
Alkalies. 

other 

Properties. 

Uses. 

sym.-Totrachloroethane . . 

Low. 

Partially 

decomposes. 

Attacks 
iron *nd 
copper in 
presence of 
moisture. 

Solvent for 
fats, oils, 
resins, Ac. 

Pentachloroethane 

Ditto 

Ditto 



Ditto 

sym.-Dichloroethylene . . 



No action 
on iron & 

Substitute for 
ether. 

Trichloroethylene . . 

• 

i 

None. 

copper. 

Satisfactory 
substitute for 
carbon tet> 
rachloride A 
benzol. 

Tetrachloroethylene 

! 



Solvent tor 
fats. Domes- 
tic cleansing 
purposes. 


The most important compound^ for textile purposes appear 
to be trichloroethylene and tetrachloroethane. The former is sbld 
in this country under the name of Westrosol ’ ’ and the latter 
?‘Westron.’* 

Turp^tine, 0 ^ 0 ^ 16 ' frequently employed in the laundry for 
remewing pgint and varnish stains, upon which it exerts a power- ' 
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fill solvent action. In some cases, it is added to the «tarch mix- 
ture used in finishing. Turpentine or oil of turpentine is manu- 
factured by distilling the sap of pine trees in a current of steam, 
the residue in the retort being known as resin or colophony. It 
is a colourless, inflammable liquid, with a peculiar and not un- 
pleasant smell; its specific gravity is 0.86, and boiling point 158®- 
ibo^C., but as it is a mixture of compounds, these physical pro- 
perties vary considerably according to the species of pine from 
which i! has been obtained. On exposure to air, oxidation takes 
place, and the liquid gradually darkens, becomes more and more 
viscous, and finally forms a resinous mass, which is more or less 
coloured according to the purity of the original turpentine. 

Turpentine is almost insoluble in water, but mixes with most 
organic liquids, and is largely used in the manufacture of paints 
and varnishes, and indirectly as a disinfectant. 

Fireproofing Substances. — The employment of fireproofing 
materials in modern laundry work has not yet made much 
progress, although there is undoubtedly plenty of scope in this 
direction, especially as regards the fireproofing of curtains, 
flannelette goods, and other articles of a highly inflammable 
nature. 

•• 

A considerable number of patent specifications relating to 
fireproofing mixtures and processes suitable for textiles, have been 
published during recent years, but most of the substances advo- 
cated have long been known to po.ssess fire-resisting properties. 

Two distinct methods of reducing the inflammability of fibrous 
materials are in use; the first of these has for its object, the 
deposition of an insoluble metallic oxide, or salt, on the fibres, 
while in the second case, the fireproof effect is achieved by 
impregnation with a .solution of a suitable salt, •and subsequently 
drying without washing. 

The reaction involved in fireproofing according to the first 
method is known as double decomposition. Thus, if fibres be 
first treated with a solution of alum and then passed through a 
weak alkaline bath, double decomposition occurs, and aluminium 
hydrate is precipitated, as : — • 

Al,f80,)3.K,S0^ + SNII/lk = ALfOH)„-f 3(NH,)jSO, + K^SO^. 

In this process, it is essential, as a general rule, to use a salt 
of a metal which yields a colourless hydrate. Instead of the 
hydrate, however, the phosphate, or a mixture of hydrate and 
phosphate, i.e., a basic phosphate, may be precipitated, by pass- 
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ing the alum impregnated material through a solution of sodium 
phosphate, or alkaline sodium phosphate respectively. Again, 
double salts may be precipitated, as indicated in the following 
example: — Pass the material successively through solutions of 
alum, sodium phosphate, magnesium sulphate, and sodium phos- 
phate. Repetition 'of these operations, as well as intermediate 
squeezing operations, are usually necessary in order to obtain 
satisfactory results. » * 

Older methods recommended or patented for producing pre- 
cipitates possessing fire-resisting properties, are dependent on 
double decomposition between sodium silicate and certain other 
salts, such as magnesium sulphate, calcium chloride, etc., whereby 
insoluble silicates are obtained, while a method analogous to that 
sometimes adopted in mordanting cotton with stannatc of soda 
is also employed. In carrying out the latter process, the goods 
are simply passed through a solution of sodium stannate 
(Na^SnOg) about 4^-10° Tw., and then through a weak mineral 
acid, followed by washing in water rendered slightly alkaline with 
ammonia. Stannic hydrate is precipitated on the fibre and is 
ultimately converted into the oxide (SnOJ on drying. 

The above processes are utilised in the production of “per- 
manent fireproof finishes,” i.e., finished effects capable of with- 
standing long continued washing without losing their fireproof 
nature, provided, of course, that the operation has been pro- 
perly conducted. 

Processes of this kind, however, find little application in the 
laundry industry, since they require very careful supervision, and 
are considered to be too expensive for general work, while in 
the case of goods which need to be finished with starch, it is 
necessary to fir^ carry out the fireproofing operation and then 
dry the goods, after w'hich the actual starching operation takes 
place. • * 

The processes most suitable for laundry work are those in 
which the goods are simply impregnated with a solution contain-, 
ing one or more fireproof substances, followed by drying without 
washing, so that each fibre retains a greater or less amount of 
the substance used. The efficiency 8f a process of this kind' is 
governed by the nature of the substance or' substances used, and 
-the amount present on the fibres. Too great a quantity may exert 
a deteriorating influence on the material treated, while too small 
an amount has little effect on the combustible properties of the 
material, v ’ 
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Among the more important materials employed are the phos- 
phate and chloride of ammonia ; ordinary alum ; borax, and the 
phosphate and tungstate of soda. Any of these may be used 
alone, but better results are usually obtained by employing mix- 
tures. Of cours'e, mixtures of salts which undergo double de- 
composition, e.g., alum and a phosphate, should not be used. 

The behaviour of different compounds is best ascertained by 
actual experiment, while information concerning the minimum 
amount required to give a satisfactory result is obtained in the 
same way. If the goods need to be finished with starch, the fire- 
resisting substance may be added to the starch mucilage and 
ibe two operations combined. A short account of some of the 
compounds already enumerated is given below: — 

Sodium phosphate^ Na2HP04.i2H20, is prepared from 
superphosphate of lime (acid calcium phosphate), — obtained by the 
action of sulphuric acid on bones — by neutralising the acid liquid 
with sodium carbonate, arid then concentrating, until crystals 
having the composition Na^HPO^.iaH^O are deposited. Com- 
mercial sodium phosphate usually contains sodium sulphate as an 
impurity. The crystals effloresce on exposure to air. On heat- 
ing to about 300® C., a molecule of wa^er is lost and sodium 
pyrophosphate formed. Sodium phosphate is soluble in about 
35 parts oT cold, or i part hot water. It possesses excellent fire- 
resisting properties, but is loo expensive to use alone. 

Ammonium phosphate^ (NH^j^HPO^, is made by a process simi- 
lar to that given above. It is more expensive than the corre- 
sponding sodium salt, and on this account it only finds a limited 
employment. 

Double phosphates such as microcosmic salt, NH^NaHPO^, 
are soihetimes used, • 

Ammonium Chloride or S al-- Ammoniac y NH^Cl. — Ammonium 
chloride is manufactured by neutralising the crude ammoniacal 
liquor of the gas works with hydrochloric acid, separating pre- 
cipitated sulphur, and subsequently concentrating the solution in 
a wooden tank fitted with a steam coil, until it is strong enough 
to deposit crystals. The latter are partially purified by dissolving 
them in water and filtering ^the solution through animal charcoal. 
The crystals ultimately obtained constitute the muriate of ammo- 
nia of commerce. 

Ammonium chloride is also made by double decomposition 
between crude ammonium sulphate and a suitable chloride, e.g., 
sodium, calcium, or barium chloride. 



104 


MODERN LAUNDRY WORK 


It occurs in commerce in the form of crystals, and as a hard 
fibrous mass. Its aqueous solution dissociates on heating, with 
the result that ammonia gas is evolved and the solution rendered 
acid. The solid article readily volatilises when heated. 

Sodium tungstate j Na^WO^, is prepared indirectly from the 
mineral calcium turfgstate. The crude ore is first treated with 
nitric acid, whereby the trioxide, WO^, is precipitated in the form 
of a yellowish powder. This compound dissolves in cafustic al- 
kalies, yielding the corresponding salts ; thus, the best known salt, 
Na^WOg, is obtained by dissolving the trioxide in caustic soda. 
Sodium tungstate occurs in commerce in the form of a heavy, dull 
white powder. It dissolves in water, yielding an alkaline solu- 
tion, and is considered to be one of the best fireproofing agents 
yet discovered. 
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CHAPTER III. 

Water. 

• 

It has long been recognised in the laundry industry, that a 
good supply of suitable water for washing purposes, and for 
steam raising, is of the utmost importance. Unfortunately, how- 
ever, most natural waters contain various impurities which are 
more or less objectionable' according to their nature and amount. 
Suspended impurities can be readily removed by filtration, but 
impurities in solution can only be removed by chemical means. 

Rivers and streams are the chief sources of water for laundry 
purposes; spring and well waters are used when there are no 
available streams or when the latter are contaminated with 
refuse water from various sources. 

Rain water is the purest form of natural water, being in fact 
a naturally distilled water. It cannot be collected in any great 
quantity, however, before it has mingled with water from other 
sources and come into contact with the earth’s crust. A portion 
of the water which falls as rain, drains over the earth’s surface, 
ultimately finding its way into the nearest stream ; another portion 
sinks into the ground and may travel underground for miles until 
it reappears as a spring. On the other hand it may travel under- 
neath impervious strata and form large continuous reservoirs in 
the subterranean passages of the earth’s crust; consequently, if 
the overlying strata be bored, the pressure of the water at higher 
levels enables a continual supply to be maintained. Artesian wells 
are obtained in this manner. 

Spring and well waters contain large amounts of dissolved 
matter, chiefly salts of calcium and magnesium. River water 
consists principaliy of a mixture of spring and rain water which 
has drained over the surface of the earth; such water frequently 
contains refuse water discharged from works situated .near the 
source as well as a fair amount of suspended matter and dissolved 
impurities. 

Water containing salts of calcium^ and magnesium in solu- 
tion is known as “ hard ’’.water, because it yields a lather with 
soap only with difficulty. This property of “hardness” is dis- 
tinguished as temporary and permanent hardness according to the 
nature of the salts in solution. Temporary hardness is chiefly 
caused by the presence of the carbonates of calcium and mag- 
nesium. These are practically insoluble in pure water, but dis- 
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solve slowly in water containing carlyn dioxide with the forma- 
tion of so-called bicarbonates, as 

CaCOg -f CO 2 + H,0 = CaH,(CO,),. 

Calcium -f carbon + water — calcium 
carbonate dioxide bicarbonate. 

Spring and well 'watersjn variably contain considerable quan- 
tities of carbon dioxide, which is acquired during their passage 
over the earth’s crust ; hence,* such waters exert a powerfifl solvent 
action on the limestone and magnesium rocks with which they come 
into contact. Other common constituents are the sulphates of 
calcium and magnesium, the former being soluble to the extent 
of about 150 grains per gallon . 

The presence of calcium salty is indicated by the formation of 
a white precipitate on the addition of a few drops of ammonium 
chloride and ammonium oxalate to a small quantity of the water. 

Magnesium salts are detected as follows : — Remove all traces 
of calcium by proceeding as above and then boiling the liquid for 
a minute or two in order to facilitate the deposition of calcium 
oxalate. Filter, and add a little amm.onia and sodium phosphate 
to the clear filtrate. Shake vigorously and allow to stand for 
a short time, when the production of a white crystalline precipitate 
Indicates the presenefi* of magnesium. 

Bicarhonates yield a w'hitc precipitate on the addition of 
clear lime water. Free “ carbonic acid ” reacts in the same way. 

Sulphates are indicated by the formation of a fine white 
precipitate on adding a few drops of hydrochloric acid and barium 
chloride. 

Chlorides give a white curdy precipitate on the addition of 
nitric acid and silver nitrate. 

On boiling a water containing calcium bicarbonate, carbon 
dioxide is evolvejl and calcium carbonate precipitated. This re- 
action has given rise to the term ‘‘ temporary hardness,” inasmuch 
as such hardness is caqsed by the presence of salts which are 
thrown out of solution on boiling, as: — 

Ca H^(C 03)3 = CaCO, + CO^ + H,0 

If the sulphates or chlorides of calcium or magnesium are 
present, however, the water is said to possess permanent hard- 
ness, Le., hardness that* cannot be diminished by boiling. 

The so-called soap-destroying power of hard water is duetto 
the formation of ” soaps ” which are insoluble in water. Under 
^ordinary conditions, these float on the water in the form of a 
greasy scum, but in laundry wa^shing processes in which hard 
water is used continuously, they ultimately collect as a thick 
greasy mass on the inteidor of the washing machine, and may 
giye’riiie to serious defects. 
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The chemical action uhich results in the production of in- 
soluble “ soaps ” when soap is brought into contact with hard 
water is an example of double decomposition, and may be repre- 
sented by means of the following equations, in which soap is 
regarded as the sodium salt of stearic acid : — 

2G„H^.COONa + C&C0yC0,.U,0 = (Cj.Hj^.COOj.Ca + 2 NaHC 03 . 

Soap or sodium + calcium :r; calcium stearate sodium 
tftcarate bicarbonate (wisolnble lime “ soap ”) bicarbonate. 

2C,,H3,.COONa+ MgSq, = (C,,H3,.COO)3Mg+Na,SO,. 
Sodium stearate -f magnesium = magnesium + sodium 
sulphate stearate sulphate. 

With the exception of sodium and potassium, most metals 
yield “ .soaps insoluble in water, so that if a water contains a 
salt of a metal capable of yielding a “ .soap ” of this nature, and 
such water be used for washing purposes in conjunction with or- 
dinary soap, double decomposition takes place, with the formation 
of an insoluble “soap” and a salt of the metal originally com- 
bined with the fatty acid constituent of the ordinary soap, as 
represented by the above equations. This action continues until 
the whole of the metallic salt in the water has been decomposed ; 
hence, the greater the amount of calcium and magnesium^ salts 
in solution, the greater the amount of sbap required to effect 
their decompo.sition, so that soap used in this way is fre- 
quently said to have been destroyed. 

The characteristic behaviour of soap in presence of the above 
mentioned salts has given rise to a well known method for the 
determination of the hardness of w'atcr. It is based on the fact 
that a permanent lather cannot be obtained until the whole of the 
calcium and magnesium salts in solution have been decomposed. 
Therefore, if we make a standard solution of soap, and then find 
the number of cubic centimetres required to produce a permanent 
lather with a definite volume of hard water, we nave a measure of 
the approximate a^mount of calcium and ^magnesium salts in solu- 
tion. This test is by no means a reliable one, as it is readily 
influenced by the presence of alkalies or acids, and in other ways. 
It still finds coasiderable u.se, however, .since it is comparatively 
simple and can be carried out rapidly. The results are expressed 
either as degrees of hardness, grains# of chalk per gallon, or 
parts in 100,000. * 

Determination of the Hardness of Water . — A standard soap 
solution is made by dissolving 10 grms. of a pure neutral curd 
soap in one litre of 80 per cent, alcohol. The value of this solu- 
tion— in terms of calcium carbonate — is then ascertained by run- 
ning it from a burette into a known volume of standard hard 
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water, t.c.; a water containing a known weight of calcium car- 
bonate or its equivalent, until it yields a lather which retains an 
unbroken surface at the end of a few minutes. The standard 
hard water is prepared by dissolving i.ii grms. of pure 
anhydrous calcium chloride, (equivalent to one grm. of calcium 
carbonate), in one l^tre of pure water, so that i c.c. contains a 
quantity of calcium chloride equivalent to o.ooi grm. of calcium 
carbonate. The method of ^standardising the soap solution is 
carried out as follows: — loc.cs. of the standard hard water, 
(containing the equivalent of lo milligrams of calcium carbonate), 
are made up to 70 c.cs. with pure water, and introduced into a 
10 oz. stoppered bottle or flask. The soap solution is then added 
from a burette about i c.c. at a time and the contents of the vessel 
violently agitated after each addition until a lather is produced 
which remains unbroken at the end of about five minutes. If the 
soap solution is of the correct strength, ii c.cs. will be required 
to produce an unbroken lather; i c.c. of the soap solution is de- 
ducted from the volume required, because it is found that about 
I c.c. of the solution is required in order to produce a lather with 
70 c.cs. of pure water. If more than iic.cs. of soap solution 
is required, the solution is too weak and must be strengthened 
by the addition of more soap; on the other hand, if less than ii 
c.cs. is required, the solution is too strong and must be made 
up to the proper strength by the addition of alcohol, so that finally 
I c.c. corresponds to i milligram of calcium carbonate. 

The volume of hard water taken, viz., 10 c.cs., is made up 
to 70 c.cs. with pure water in order that the number of c.cs. of 
standard soap solution required, may be expressed as the number 
of milligrams of calcium carbonate in 70,000 milligrams of water, 
i.c.*, parts in 70,000; hence, as there are 70,000 grains in one 
gallon, the result obtained may be directly expressed in grains of 
calcium carbonate per gallon. 

Estimation of Total Hardness . — The total hardness of a water 
is found by titrating 70 c.cs. of the water v/ith standard soap 
solution until an unbroken lather is obtained. The number of 
•c.cs. of soap solution required minus one, indicates the total 
hardness in degrees or grains of calcium carbonate per gallon. 
If 100 c.cs. of water be taken instead of 70, the result is ex- 
pressed as parts of calcium carbonate ^n 1 00,000 parts of water. 

Permanent Hardness , — This is determined by boiling 70 c.cs. 
of water for some time, so that the carbon dioxide which holds 
the carbonates 'of calciuni and magnesium in solution is expelled 
and the carbonates precipitated. After cooling, the water is made 
up tb 70 with. j>ure watery filtered, and titrated with soap 
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sojution as before, the number of c.cs. required minus one, re- 
presenting the permanent .hardness. 

Temporary Hardness.'— The degree of temporary hardness is 
obtained by subtracting the number which represents the perman- 
ent hardness from the number representing the total hardness. 

Water containing Iron . — Salts of iron — usually the bicar- 
bonate and sulphate — are frequently met with in natural waters. 
The presence of sulphate of iron is due to atmospheric oxidation 
of iron pyrites occurring in the earth’s crust, with the ultimate 
formation of ferric oxide (Fe^Og), and free If the car- 

bonates of calcium and magnesium are also present, double de- 
composition takes place, resulting in the evolution of carbon dioxide 
and the formation of the corresponding sulphate. Consequently 
the amount of free acid is reduced and temporary hardness con- 
verted into permanent hardness, as : — 

H^SO, + CaH2(C03)3. - CaSO^ + 2CO3 + aH^O. 

Water containing iron is very objectionable for any purpose 
which involves the treatment of white textile articles, because it 
not only imparts a yellowish tinge to the goods, but complex 
compounds of iron may be formed during the boiling processes, and 
these ultimately give rise to staint which can be removed only 
with great difficulty. 

Detection of Iron.— About 100 c.cs. of the water to be ex- 
amined are rendered alkaline by the addition of pure sodium car- 
bonate and evaporated to a small bulk. A few c.cs. of dilute pure 
hydrochloric acid and a crystal of chlorate of potash are then 
added. The acid liquid is boiled and cooled, and a few drops of 
a solution of potassium ferrocyanide added. If a blue precipitate 
or colouration is produced, the water contains iron. 

Purification of Water.— Since the nature and amount of the 
impurities in natural waters vary to a considerable extent, it is 
frequently desirable to effect some means of purification. Water 
containing much solid matter of a calcareous or similar nature 
and intended for* use in conjunction with .soap, or for steam 
raising purposes, is objectionable for the following reasons ; — 

1. A greater or less amount of soap is decomposed and 
wasted ; it has been calculated that for each degree of hardness 
every 1,000 gallons* of water renders useless ijlbs. of soap. 

2. Sticky insoluble s<japs are formed, and these frequently 
give rise to stains which are very difficult to eradicate. 

3. The use of hard water for steam raising usually results in 
the production of boiler scale. The latter is a bad conductor of 
heat ; hence, a waste of fuel occurs, while the plates are gradually 
weakened by unequal heating and by the high temperature at- 
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tained. The following table represents the approximate loss of 
heating p 6 'wer due to the presence of scale of varying thick- 
nesses : — • 


Thickness of Scale 

1 in. 

in. 

in. 

in. 

in. 

in. 

in. 

1 in. 


3^ 1 

1 

Tjr 



i 

S 1 

i 

Loss of Heating Power. . . 

2 * j 

■ 1 * j 

9 * j 

18;^ j 

27« 

38% 

48 « 

60% 


As stated in a preceding paragraph, the carbonate!; of cal- 
cium and magnesium which are held in solution in water by dis- 
solved carbon dioxide, are precipitated on boiling the water, owing 
to the escape of the gas. In the case of water used for steam 
raising, the precipitated carbonates accumulate on the boiler plates 
in the lorm of a loose powdery mass termed boiler mud. If cal- 
cium sulphate is also present in the water, the latter ultimately 
reaches a point of concentration at which no more of the former 
will dissolve, and further evaporation results in a portion being 
thrown out of solution. The calcium sulphate thus deposited be- 
comes incorporated with the precipitated carbonates and the mass 
bakes on to the boiler plates, yielding an exceedingly hard scale. 

Suspended Impurities . — Water containing suspended matter 
may be readily purifigjl by filtration through sand or other suit- 
able material. 

Dissolved Impurities . — The chief dissolved impurities to be 
removed are the bicarbonates and sulphates of calcium and mag- 
nesium. The former are decomposed and precipitated on boiling 
the water or by the addition of a suitable reagent. The first 
method is inapplicable on a large scale, since, with coal 
at ten shillings per ton, the cost of raising 1,000 gallons of water 
to ibo^C., is about one shilling. Consequently, recourse must 
be had to the second method. 

The reagent generally employed is lime water, or milk of 
lime, which was first suggested by Dr. Clark, of Edinburgh., 
When lime water is added to water containing calcium bicar- 
bonate, it interacts with the carbon dioxide, yielding insoluble 
calcium carbonate, while the calcium carbonate originally held in 
solution by means of the gas is precipitated at -the same time, as 

lcac6^°' + Ca(Ol!), = , 2CaC0,+ aH.O: 

Solution of CO3 in water -f lime water or = calcium -f water, 
holding calcium carbonate in . calcium hydrate carbonate 
solution 

(Calcium bicarbonate). 
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Temporary hardness caused by the presence of magnesium 
bicarbonate may be removed in the same way, or caustic? soda may 
be used instead of lime water : — 

MgC03. H^O. CO, + 4N aOH = Mg(OH), +2Nii^CO ^ + 2 H, 0 . 

In order to remove the salts which produce permanent 
hardness, it is the general practice to add (a), a solution of 
caustic soda, or (b), a mixture of lime watfer and sodium car- 
bonate. Caustic soda does not yield a precipitate with a solu- 
tion of c;%Icium sulphate, but if it is added to a W’ater containing 
!M)ih bicarbonate and sulphate, a greater or less amount of the 
latter is precipitated as calcium carbonate. This reaction depends 
firstly upon the formation of sodium carbonate by the action of 
caustic soda on the carbon dioxide in the water, as : — 

CaCO,. H, 0 . CO, + 2NaOH = CaCO, + Na,C03 + 2H,0. 

In the second place, the sodium carbonate thus formed re- 
acts with calcium sulphate — 

Na,C03 + CaSO^« CaC03+ Na,SO^. 

It is evident, therefore, that the efficiency of caustic soda 
as a water softening agent is influenced by the presence or ab- 
sence of carbon dioxide in the water to be treated. 

In most cases, a mixture of lime water or milk of lime and 
sodium carbonate is used for softening purpefif^js ; a greater amount 
of the carbonate than is required to convert the lime completely 
into caustic soda is used when the permanent hardness is high. 
Magnesium salts are precipitated either as carbonate or hydrate 
according to the reagent employed, but as the hydrate is less 
soluble than the carbonate, it is customary to soften with lime 
water or caustic soda. 

From a consideration of the foregoing remarks, it is apparent 
that the purification of water by chemical means, is dependent upon 
the readiness with which the impurities can bO' converted into 
compounds practically insoluble in water. Before this method 
can be adopted on a l ommercial scale, however, means must be 
provided for the rapid and efficient removal of precipitated matter. 
This is accomplished more or less completely by settling, or filter- 
ing, or both combined, and the w^hole process, viz: — The addition 
of the necessary chcnfticals and the removal of solid matter held 
in suspension, is carried on* in specially constructed machines 
known as “ water softeners.” Many of these machines are auto- 
matic in action and very compact ; they are to be preferred where 
space is limited. On the other hand, where plenty of space is 
available, a machine that possesses a comparatively large area 
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for settliog and filtering purposes gives highly efficient results. 
It is impossible in a work of this pature to discuss the merits 
and demerits of the numerous appliances available, so that a de- 
sCl-iption of only one or two typical machines which are known to 
give satisfactory results will be given. 

William Boby’j “Simplex” Water Softener.— This plant is 
a representative of the class, to which all machines working on 
the continuous system belong. It has been specially designed 
with a view to simplicity *in working, while its general con- 
struction is such, that it can be easily understood by the ordin- 
ary attendant. 

The machine is built in various forms, of which the most 
suitable for laundries are shown in the diagrams given below. 



Fig. 10. “Simplex” Watkb Softener MTrHouT 
Storage Chamber. 


Fig. 10 illustrates a machine suitable for delivering softened 
w^ter into a separate storage tank; the second type, (Fig. ii), is 
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provided with a self-contained storage chamber, and the third, 
(Fig. 12), is suitable for delivering water from the ground level 
into an elevated storage tank. 



Fi«, 12. Elrvatkj) Type^tf 
“Simplex” Machine. 


It may be here mentioned that the three essential require- 
m^ts of all continuous water softening machines are: — 

1. Rapid and efficient softening of the water. 

2. Its ready clarification. 

3. Simple means of removing precipitated matter. 

The first of these is the most important ^d is chiefly de- 
pendent upon the exactitude in distributing the required amount 
of chemicals. In the machine under consideration, this is effected 
by the particular arrangement of a “ balanced tipper and re- 
agent cup, by the first of which, the hard water is accurately 
measured and then discharged, the cup measuring and distribut- 
ing the reagent, whijst the speed at which the machine is worked 
may vary within very wide^limits withodt its accuracy being af- 
fected. The measuring anS distributing portion of the machine 
exhibits considerable ingenuity and originality ; none of the essen- 
tial parts remains under the water or reagents, whilst accurate 
measuring of the liquids takes place automatically without the 
employment of valves or nozzles. 
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The i(Jea of a tipper as distinct from a “ balanced” tipper 
is not novel. The original form consisted of a vessel divided 
into two parts by a partition, one part of the vessel, when full of 
water, falling over, and in so doing bringing the other part under 
the stream of incoming w^'^ter. This certainly proved to be an 
elhcienl mode of measuring the water, but in the ” Simplex ” 
ma('hin(*, the tipper fs further utilised to actuate a stirrer for keep- 
ing the reagents thoroughly mixed. Only one chamber of the 
tipper is used for the. receptK)n of the incoming water, and when 
this is full, the tipper falls over by displa<-ement of the centre 
of gravity. I'lic chamber empties, and the tipper immediately 
resumes its original position ; hence, it is evident, that it falls 
and rises each time that a measured quantity ot w'ater is dis- 
charged. 'rhe stirrer blade actuated by the tipper obviously 
makes a stroke in ea('h direction every time that the tipper per- 
forms its measuring funt'tion. Thus, efficient stirring of the re- 
agents is assured. The cup by which a measured amount of 
the reagent or reagamts is ladled out of the container at each 
stroke of the tipper, is of a peculiar construction, which enables 
its capac'ity to be varied within wide limits, so that the amount 
of softening action upon the water can be adjusted without the 
necessity of altering the strength of the reagents. With regard 
to the se('ond requircMient, viz. : — Clarification, it is to be noted 
that imnit'diately the reagent commences to act, the water becomes 
cloudy in appearanc'O, and this cloudiness increases until the re- 
ac'tion is completed. 

Evidently, therefore, no clarification can be efficiently per- 
formed until the latter result has been accomplished, so that any- 
thing which conduces to the speed of reaction will be advantage- 
ous. In the machine we have in view, the speed of ihc^ re- 
action is facilitated by the method of injecting the reagent into 
the water, and by the subsequent violent agitation of the mixture. 

After being thoroughly agitated, the treated water is dis- 
charged to the bottom of the sedimentation taqk, which is of suffi- 
cient size to allow of the reaction being quite completed, the 
water rising slowly so as to leave the bulk of the precipitated 
matter at the bottom of the tank, while the remaining cloudiness 
disappears on passing the water through a wqod-fibre filter. Front 
the top of the latter^ thfe softened and filtered water flows away, 
and is* di.scharged into the service cistern ,ior distribution to'' the 
; wash-house. The mode of working is clearly shown in the fol- 
* lowing diagrams, Figs. 13 and 14. 

In Fig. 13, I and 2 are .sectional views through the chamber 
F upon thP Line H.H. 3 and, 4 are sectipnaf views through the 
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Fio. 13 . Measuwno and Di8tb{hctino Apparatus op “ Simplex ” Machine. 




reagent tank Cj upon the line K.K., and Fig. 14 represents a 
plan of the apparatus. A indicates t)ie crude water inlet and F 
is the chartiber in which the tipper B works. 



Fio. 14 . Mk\»crin(} axi> Disthuu'tixcj Aitauatits. Plan. 

1 he apparatus w^h the tipper in the position it occupies on 
starting is shown at 1, while the dotted line in 3, shows it in the 
same position. 

The crude water flows from A into the tipper B, into which 
the chemicals, (usually lime and sodium carbonate), are previously 
delivered by the method described below. 

The incoming water is divided into small streams, which 
break up and agitate the surface of the w’ater as it fills the tipper, 
and keep the whole of tlie water in violent motion, causing it to 
mix thoroughly .with the chemicals. When the water has filled 
the tipper, the latter falls over into the position shown in 2, and 
in dotted lines in 4, so*that the water is emptied into the tipper 
chamber F, and flows to the filter tanks through the pipe E. 

In falling to the position shown in 2 and 4, the tipper, by 
means of the lever connections, moves the chemical supply vessel 
C to the position near the bottom of the container G, as shown 
in 4, where it fills with*the reagent. 

After the water has all flowed out of the, tipper B, the latt€r 
returns to the position shown in i and 3, and in so doing raises 
the vessel C into its highest position, where it is deflected by the 
small stop shown, so that its contents flow into the receptacle 
D, whence they are emptied by means of the spout J fFig. 13) 
into the^tij^r B. 
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Hy this means an exactly measured quantity of reagent is 
delivered into the tipper e^ioh time that it vibrates, and the in- 
coming water falling into the tipper mixes in a highly efficient 
manner with the reagent before being delivered into the tipper- 
chamber F. 

In the latter, the water rushes from side to side, owing to the 
rapidity of its discharge from H, thus causing a further mixing 
and agitation. 

Finally it is discharged through pipe E, by its passage into 
and ihroLigh which, the mixing and agitation are kept up until 
the water reaches the under side of the filter. 

The efficient mixing and agitation thus set up are of the 
highest importance in contributing to the production of the most 
successful results. ^ 

The mixture in the container 0 is vigorously stirred twice, 
(once in each direction), at every vibration of the tipper, by means 
of the paddle L. 

Lassen and Hjort Water Softener. —This plant also works on 
the continuous system, and is made in different sizes according 
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to the volume of water required per hour. The mode of working 
with the ordinary type of machine will be readily understood by 
reference to the sectional view shown in Fig. 15. 

Hard water passes through the pipe K into one of the cham- 
bers of the oscillating receiver. When this chaml)er is filled the 
centre of gravity is « moved and the receiver tips over, pouring 
its contents into the tank D immediately below, at the same time 
bringing the other (chamber of the receiver underneath the orifice 
of the pipe K. On the side of the oscillating receiver is fixed 
a semi-circular tank D, which contains the chemicals used for 
treating the water. To the bottom of this tank a valve is fitted 
through which the reagents fall into the chamber H. A system 
of levers is also fitted to the receiver^l and at every oscillation of 
the latter these levers actuate the valve in the bottom of the tank 
D. The lift of the valve can be regulated by two small nuts fixed 
on the valve spindle, so that a given volume of the solution of 
chemicals can be mixed with the water. 

Milk of lime and sodium carbonate, or caustic soda, are 
the chemicals usually employed ; the former is continually stirred 
by means of an agitator fixed inside the reagent container. 

It is frequently desirable to heat the water in the inter- 
mediate tank B, in order to facilitate the chemical action l)etwcen 
the reagents added and the solid matter in solution in the water. 
This may be effected either by live or exhaust steam. From tank 
B, the water passes into the settling tank A, where a consider- 
able amount of precipitation takes place. It then passes upwards 
through the filters, which are made of wood fibre, packed tightly 
between two rows of wooden bars. The filters can be taken 
out for cleaning purposes by removing the top bars. Sludge 
cocks F are provided for drawing off the precipitated matter. 
The purified water flows into the storage tank O, which, when full, 
causes a float td rise and in so doing to close the valve — by 
means of a suitable connection — regulating the hard water supply. 

The Lassen and Hjort water softener is also made in a modi- 
fied form for the purification of greasy water such as is obtained 
by the condensation of steam from the cylinders of engines. In 
this case, the chemicals employed are sodium carbonate and sul- 
phate of alumina. Whe<a these are mixed, a floci'ulent precipitate 
is produt'cd which attracts and encloses the minute globules ef 
oil floating in the water, so that on subsequent filtration, the oil 
afld precipitate are retained by the filtering medium. 

General Retnarks. — The efficiency of any system of water- 
softening which involves the use of chemicals is largely depend- 
ent upon the regular addition of ihe correct amount of the latter 
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to a definite volume of the water to be treated and the'^ subsequent 
removal of precipitated matter in a thorough and ready manner. 
The first requirement is now usually accomplished automatically 
by means of many different forms of mechanism ; if the latter are 
so designed as to be easily regulated without getting out of 
order — especially as regards the delivery of an unvarying amount 
of reagents—and the crude water supply is fairly constant in 
composition, excellent results may, lie expected with very little 
attention to the apparatus. 

With regard to the removal of precipitated matter, it has 
been previously stated that wood fibre is commonly used as the 
filtering medium. This simply consists of very thin and narrow 
wood shavings which are packed moderately tight and kept in 
position with the aid of wooden supports or by other suitable 
means. In a continuous water softening plant, the depth of the 
filtering medium needs to be carefully regulated. As a rule, the 
greater the surface cxpo.sed, the smaller is the depth of the filter, 
although the cubical content is usually governed by the capacity 
of the plant. If the filter is not of sullkient depth, inefficient 
clarification results .sooner or later, while on the other hand, too 
great a depth may lead to a considerable waste of filtering 
medium, since it is very difficult to clcan.s?:f. 

Cloudiness in a softened water is generally an indication that 
the filtering medium needs replenishing or that the plant is being 
worked too hard. 

A fruitful .source of unsatisfactory results, is the neglect to 
apply suitable tests to the treated water from time to time in order 
to ascertain its condition. Occa.sional testing is absolutely necessary 
since it is impossible to ensure a regular supply of crude water 
of constant composition. The latter statement iipplies more par- 
ticularly to those cases in which the water is obtained direct from 
rivers, although it is also applicable, but in a smaller degree, in 
cases where public water supplies arc utilised. 

The approximate degree of hardness is quickly obtained by 
means of the soap test already described. Ifcxce.ssof lime is being 
used, the softened water will yield a mor« or less pronounced dark 
brown precipitate on the addition of a few drops of silver nitrate 
solution, while a correctly treated water should yield a faint 
yellow precipitate. Excess of alkali is indicated by the behaviour 
of the water towards phenolphthalein ; a slight pink colouration 
is of no consequence, but the formation of a deep pink or red 
colour shows that too much sodium carbonate is being used. 
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In cases where it is essential to employ a neutral water, e.g.^ 
in the malt breakdown, and a water softening plant is in 
use, great care should be exercised in order to guard against 
the presence of free alkali in the softened water. As it is a 
matter of considerable difliculty to regulate the quantity of chemi- 
als so as constantly, to produce a softened water free from traces 
of alkali, a little acetic acid may be used for neutralising purposes 
whenever necessary. 

A\ ith reference to the quantities of cliemicals required for 
softening any particular water, it should be noted that these are 
best determined by actual trial in the laboratory, using standard 
lime water, sodium carbonate, etc. In many cases, the quantities 
are calculated Irom the results of volumetric or gravimetric analy- 
sis, but apart from the fact that such analyses involve considerable 
care, experience, and the expenditure of much time, the figures 
obtained seldom give rise to satisfactory results in practice, i.e.y 
when used as a basis for calculating the quantities of reagents. 
It is well known that the hardness obtained by soap is altogether 
unreliable when used for the latter purpose, while the acid 
volumetric process is by no means trustworthy. In any case, a 
separate determination of magnesium is necessary in the event 
of salts of that metJtl' being present in the winter. 

Quantities of reagents calculated from the figures obtained 
by gravimetric determinations are undoubtedly the most reliable, 
provided the analyses are carried out with very great care. For 
most practical purposes, however, the method first mentioned, 
viz. ; — A trial on a small scale, yields the most satisfactory results. 

An interesting departure from the recognised methods of 
softening water by the direct addition of chemicals, has been 
rendered possibly by the disco\ery — due to Gans — that certain 
complex mineral substances (zeolites) possess the property of 
readily displacing calciym, magnesium, etc., from hard water, 
yielding equivalent amounts of sodium, and that artificial zeolites 
—which can be readily prepared— react in much the same way. 
Thus, according to Kolb, (Jour, Soc, Chem. Industry ^ p. 89, 1912), 
when the substance knowm as perniutite — jvhich is an artificial 
zeolite of the oompositiBn 

3Si0„AI^03,(K^0.Na36.Ca0),5H,0, 

^is used as a filtering medium for hard water, an interchange 
takes place between Lhe bases of the calcium and magnesium 
salts and the sodium of the permutite. It is maintained, that 
complete ^bftening c'an be effected without the production of , 
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sludge, while the permutite can be regenerated by treating the 
used substance with commoa salt. Furthermore, it is stated that 
iron and manganese can be removed in a similar way, but in all 
cases, the water must* not be acid, nor should it contain suspended 
matter, since there is danger of the pores of the filter becoming 
choked, thus rendering the permutite inert. i In another system 
of recent introduction, the hard watei is passed over aluminium 
plates, whereby it is said to undergo ionisation. Information 
concerning the practical results obtained by this method is diffi- 
cult to obtain ; it is stated that the scale forming salts are pre- 
cipitated as sludge, instead' of accumulating as a hard crust on 
the boiler plates. 
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CHAPTER IV. 

The Mechanical^ Appliances of the Laundering 
Industry. 

In no other branch of the textile industry is there such wide 
choice in the matter of medianical appliances for carrying on the 
different operations as in the laundering industry. Indeed, there 
are so many machines differing to a greater or less extent, which 
are available for conducting any particular operation, that it 
would require far more space than is at our disposal, to describe 
them adequately. Still, so lar as is feasible, we shall include in 
this Section, a representative selection ot each of the various 
classes of machines, while special appliances, and a few machines 
of greater or less importance, will lx? described when dealing 
with the operations for wdiich they are employed. The following 
classes are distinguished : — 

1. Washing machines. 

2. Wringing machines and hydro-extractors. 

3. Starching machines. 

4. Drying apptiKatus. 

5. Finishing appliances. 

SECTION I.-WASHING MACHINES. 

The first process which soiled “ linen ” undergoes — after 
.sorting and marking — is known as the washing process. It 
consists of a series of operations which is usually carried out in 
on^ and the same machine without removing the goods. 'J’he 
type of machine generally employed is known as a rotary or 
cylinder “washer.” Its chief features are two drums or cylin- 
ders, one of which is placed within the other so as to leave an 
annular space betweei^ them. The outer ^ cylinder — which is 
usually stationary — is made impervious to water and steam, while 
the inner one is made of suitable material, perforated in all parts 
except the ends. Axles or trunnions are fitted to the ends of' the 
inner cylinder, and these rest in Ixiarings, attached to the end 
pieces of the outer cj^inder. The inner cylinder is caused to 
revolve by means of suitable gearing placed outside the machihe, 
while the provision of an automatic reversing arrangement causes 
it to make a certain number of revolutions first in one direction 
and then in the other. Both cylinders are provided with doors 
opening outwards, and attached to the outer cylinder are the 
necessary "cold and hot water supply pipes. 
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In carrying out the lirst part of the washing process^ sufficient 
water at a suitable temperature is introduced into the machine. 
Ihe soiled “ linen ” is then placed in the inner cylinder, the 
door closed, and the machine set in motion. 

'J'he outer and inner cylinders ol rotary washers are fre- 
quently made of wood, but the most serviceable machines are either 
partly or wholly ol metal. In the lattei type, the inner cylinder is 
usually made of brass or gun metal, vvhile iron or steel is com- 
monly employed in the construction of the outer cylinder, which is 
galvanized alter it has been put together in order to retard the 
lormation ol rust. Machines with brass inner cylinders and 
wcKKlen outer ( ylinders arc also in general use. 

Sizes of Machines. -Cylinder washing machines are made in 
different si/i’s, the size being Irequently expressed in ^terms of 
“ shirt capacit} . ” Thus there are mat'hines having capacities of 
50, 100, and 150 shirts or more. This means that a 50 shirt 
machine ('an be employed lor washing about 50 shirts, or a 
numlKT ol arti('les ol equivalent weight at one operation. About 
20-25 cuffs or collars, or Ihe same number of handkerchiefs, are 
generally considered to requii'e as miu'h space in the machine as 
one shirt. It will be evident, however, that this system of 
denoting the “washing capacity” of ('ylinder machines is only 
approximately correct, and, as the dimensions of machines of 
“ equal shirt capacities ” made by different makers frequently 
vary to a considerable extent, it follows that the actual “ shirt 
capacity” of a machine of this type is l)est determined by a few 
practical trials. The diameter should not be too great compared 
with the length, or <'onsidcrable difficulty will be experienced in 
obtaining ready access to the “ linen ” contained in the inner 
cage. It may be noted that the term “ shirt capacity” is falling 
into disuse, and has already been discarded by some of the most 
up-to-date makers. ^ 

Machines built of Wood. — Fig 16 is an illustration of the 
modern typt? of wqoden washing machiijc. It c'onsists of an 
outer cylinder of suitable wood supported on two cast-iron feet, 
and bound with adjiistalile galvanized iron bands to allow for 
expansion of the wood. The trunnions of the inner cylinder are 
carried at each end of^the machine by a strong cast-iron framing, 
which also carries the bracket arm for the belt mechanism, so 
that the running parts remain* in adjustment without being affected 
by any swelling or shrinkage of the wood. 

Narrow pieces of smooth maple, termed “ raisers,” are fitted 
inside the inner cylinder. These project inwards from the staves 
of the cylinder, and are of considerable service in raising the 
linen ” out of the wash liquor from time to time during the rota- 
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Wooden Was&^o Machine. (J. Braithioaite and Son, Ltd.), 
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tion of the machine. A steam inlet valve, hot and c^ld water 
supply pipes, and emptying- cock, are fitted to the outer cylinder, 
while a gauge glass fixed lo*thc outlet pipe indicates the height 
of the liquor when the machine is in use. 

Brass Rin^ Atiachtnent,—A special feature of many of the 
machines provided with wooden inner cylinder's, is the method of 
fastening the trunnions or axles to the solid wooden end pieces. 
For this purpose a brass ring is usually employed on which a 
number oT lugs have Ixx'U cast. These lugs are drilled and 
tapped to re('ei\ e screw bolts which pass through corresponding 
holes in the trunnion, so that the latter is held perfectly rigid, 
and the cylinder ends are less liable to w^ear owing to torsional 
strain. The “ Troy ” Brass is shown in Fig. 17. 


Fig. 17. — “ Tkoy ” Bp'hs King 
Attachmkxt. 


Fig. 18.— StkajT and WAiiiR Eld. 
Patent. 


» P Ar matron ami Co., LtA), 




Attached to some machines is a special coupling called an 
ell or tee, which comprises a combined waste outlet and a water 
and steam inlet. of these is shown in F'ig. 18. The steam 

is admitted through the out^r casing instead of passing* upwards 
in the^ centre. It then passes upwards as showm by the arrows, 
until it arrives at several small holes ; on issuing from these, it 
comes into contact with an iron baffle plate, which eflfectually 
prevents any direct action of the steam on the inner cylinder or 
upon the “ linen ” contained therein. 
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Metal Machines.— -Machines made entirely of metal are in- 
variably ‘employed in the more important steam laundries, as 
well as in the laundries attached to public institutions. In a large 
number of laundries, however, machines with wooden outer cases 
and metal inner cylinders are in common use. A machine made 
entirely of metal possesses several advantages when compared 
with a wooden machine. In the first place, the material used in 
its constriK'tion need only be comparatively thin; secondly, a 
suital)le metal offers great resistance to the wear ai)d tear of 
the washing proc'csses, so lhal renewals .and repairs are not so 
frequent as in the case of wooden machines; in the third place, 
the metals (*mployed are practically un.affected by conta('t with 
water or the usual washing liquors, while it is a matter of com- 
mon ’ knowledge, lhal wood is injuriously ac'ted upon by water 
and alkalies, and is worn aw.ay more rapidly by the rubbing 
action of the “ linen.” 'I'he .author is assured by an engineering 
expert, lujwever, that the most economicaal tyjx‘ of m.ai'hine for 
commenaal laundries, is one, in which the inner (ylinder is of 
brass, and the outer ('ylinder ol wood; the whole being supported 
by an independent frame. 

A typic.al all-metal machine is shown in Fig. 19. 
It is built on the s.ame gener.al principles as the wooden 
mai'hines prcA’iously ^les('ribed, but the outer shell is of galvanized 
miid Steel, while th(‘ inner cylinder or cage is of brass sheet 
made up in segments and perforated. The cage revolves on trun- 
nions or shafts, the ends of which are supported on the outside 
of the macfiine by means of two smooth wheels which revolve on 
roller hearings. Internally, the cage is fitted with .a number of 
bras.s rubbers, and is caused to make two revolutions alternately 
in each direction by means of automatic reversing gear actuated 
by belt driven pulleys. The latter are usually placed on the top 
of the machine end, as shown in illustration, but where .space is 
limited they crip be placed at the hack, t.e., with the centre of 
pulleys in a line with centre of cylinder, or at the bpttom beneath 
the centre of cylinder. « • 

The door is made the full width of cage to facilitate loading 
and unloading. It is fitted with a .spring catch, which extends 
and grips the cage almost the entire width of door. The latter 
can be readily brought into position, wl^never necessary, by 
means of a hand wheeFand worm gear arrangement, which also 
actuates an effectual locking gear, tnus preventing the cage from* 
moving during the introduction or removal of the “ linen." 

' The outer ca.se is provided with the usual fittings, such as 
steam and hot and cold water cocks, gauge glass, and large 
.emptying cock. The gauge glass is shown to the right of Fig. 
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19. It is combined with the outlet pipe and is of large dimen- 
sions, so that the condition and height of the wash liquor in the 
machine can readily be seen. • The glass is well protected, and can 
*be easily taken out for cleaning. 



Ti(i, 19. -All-Metal Washing Mvchine. 
lir. Svmmrr scales and Souh, Ltd.). 


Metal Inner Cylinders. — .As mentioned alK>ve, these are 
usually of brass ; each cylinder is fitted either with^i wide opening 
door extending its whole length or a comparatively small door. 
The former arrangement facilitates unlotding, since it enables 
the operator to have ready access to the whole contents of the 
machine. The ends of the cylinders are made of brass plates 
riveted to heavy cast iron supports, and each cylinder is fitted 
with a series of “ raiders ” through which pass stay rods, thus 
clamping the whole cylinder rigidly togeth(*i'. The perforations in 
the circumference are stamped and embossed by special tools in 
order to ensure a perfectly smooth surface upon which it is 
practically impossible to tear the “linen/’ 

Many modified forms of the standard type of metal inner 
cylinder, t.e., the plain cylinder with perforations all over, have 
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been introduced by laundry engineers, and those of particular 
interest are described below. It should be noted, however, that 
each of the cylinders illustrated, IV: a speciality of the firm by 
whom it is made, and does not, of course, represent the only' 
kind manufactured. 

The side phftes of inner cylinders are built up either 
in segments or in ode piece. In one type, the longi- 
tudinal edges of the segments are bent inwards, and 
attached to V-shaped pieces of metal, which act as 
^‘raisers” or rubbers’’ (FiR- 20). These exercise a 



Fi(4. Section of Inneh Cylindeii. bhqwino 
Mode of Jotktno SEaMEHTs. 
iJ). and ./. 'J'nllis, Lid.), 


rubbing action on the “ linen ” and assist in turning it over while 
the machine is in motion. By adopting this mode of construction, 
both the rivets used for joining the segments and the line of 
joining are covered by the “ rubbers,” so that the heads of the 
rivets are not liable to become worn and ragged by the rubbing 
action of the g<^ds. In addition, the “ rubbers ” are so designed 
that they are filled with the washing liquor at every revolution, 
and subsequently discharge it on to the ” liperi ” at an angle of 
about 60°. 

Fig. 21 shows a cylinder provided with another type of V- 
shaped ” lifter ’ or ” rai.ser,” of which yiere are four. The 
cylinder is thus divided into four .spaces, into each of which, the 
linen ” drops alternately during tlie revolution of the machind*. 
Only the ” V’s ” are perforated, so that the wash liquor is forced 
irito the cylinder xis each “V ” comes into contact with it during 
each revolution. 
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Fia. 21 .-Inni:i! (^jjniuiu with V-Shai-fd “ IUikers.'’ 

([. Braiihmuic and Ltd.), 

Ill a i-ylinclcr of iTcent introcliirlion (Fi^. 22), the (lerforations 
take the lorm of conif)arati\ely large scoops, whicli undoubtedly 
facilitate the flow ol the liquor in and out of the cylinder. 



Fm. 22.— “ Tubiune ” Inner Cylinder. 
(J. Armstrong awl Co., Ltd.). 
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As the latter revolves in a certain direction the jvater from 
the outer cylinder is lifted up by the scoops A, and injected equally 
over the whole of the “ linen ” in the interior; when the motion 
of the cylinder is reversed, the water is ejected from the goods. 
It is e\'ident, therefore, that the saturation of the “ Hnen ” with 
liquid is accomplished by the injection — with the force acquired 
during the “forward” motion of the rotating compartment — of 
the soap liquor placx'd in the outer compartment, into and upon 
the “ linen ” in the rotating compartment. The motion of the 
latter then reverses automatically, and, during the backward 
motion, most of the soapy liquor is ejected back again into the 
outer compartment. During this alternate forward and backward 
motion -but more especially during the backward motion, Lc., 
when the goods contain th<‘ least amount of water, and thus arc 
in the proper ( ondition to Ix^ subjected to a frictional process of 
cleansing— the articles undergo a kneading action by means of 
the midleather (big. ^4), and rubbers B, which surround the 
interior ol the inner cylinder. 



rosibion when innor cylinder contaiiiH Position when inner evlincler contains 
Kinallost aniouiit of water. largest nnantity ol water. 

Fid. 25. “Sukoab” Wvshino Machine. End Hkctions. 

* (r. Jinulford awl Co^. 

The “ Sur^ar ” Cylinder. — This type of cylinder 

differs from those pre^’iously described in that it is fixed 
eccentrically on its bearings, thus causing it to rise and fall during 
each revolution. Fig 25 represents sections of the cylinder at 
different points during its revolution. It is claimed by the 
makers, that the W’hole of the wash liquor, or rinsing water, as 
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the case may be, is forced through the “ linen ” at each revolution, 
whereas in the ordinary type of machine, a considerable proportion 
of the liquor lies dormant in the oViter cylinder. Among the 
advantages put forward are the following i. Quicker and better 
work, whether in washing or rinsing. 2. (ireat economy of soap 
and water. 3. All the washing liquor is fully utilised. 

Patent rubbers hre fitted to the inside of the cylinder and also 
«i midfeathcT, whic'h latter lifts the goods and drops them into 
the water at each revolution. 



Fio. 26.— “ PuKSKURE ” Wakhin(} Machine. 


In the JjiisJiet If ai>hing Muchuie ol Messrs. Appleyard, 
a series of V-shaped projections is ri\etcd to the inner cylinder' 
while similar projection.s*are attached to the outer cylinder. The 
projections on the latter are so arnfnged, that when the innef 
cylinder revolves, the open ends of the “ V^s” on its .surface, 
Itch the wash liquor, and dash it with considerable force again.st 
le open ends of the “ V’s ” on the interior of the outer cylinder, 
i this way, the liquor is forced under pressure through the per-* 
»rations in the cylinder. 
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Pressure Washing Machines.— It is the nistom in «nany laun- 
dries to boil certain classes pf goods under a steam pressure of a 
few lbs. per sq, inch, for which purpose so-called pressure washing 
machines are employed. A typical rcprescntati\e of this class rs 
shown in Fig. 26. Its chief features are very similar to those of 
the ordinary type of machine, but special provision is necessary in 
order to prevent the escape of steam when in use. 

The outer cylinder is m«'ide of steel, and the end liearings, 
whic'h support the inner ('age, are made of suihcient length to 
enable them to be fitted with glands and stuffing 1)oxes, so as to 
form steam-tight joints. \\ ith the same object in view, the 
hinged outer door is padded with an asbestos cushion, whic'h 
closes against a strong mouthpiece, and is bolted in position by 
means of a hand screw. 

The inner cylinder is of brass [Kirforaled, and is made extra 
strong in order to prevent “ buckling. A hand wheel and worm 
arrangement enables the door to be readily brought into position 
for loading and unloading, and at the same time locks it in posi- 
tion. I he washing liquids may be introduced by means of a 
funnel-shaped opening with stopcock atta('hed to the side of the 
machine, thus obviating the nc('essity of (’ipening the door until 
the goods ha\'e be(‘n ('ompletely washed. 



(J. and jr. Lane, Ltd,). 

Driving and Reversing Gear. -Practically the same type of 
driving and reversing gear is used both for metal and wooden 
c ines. t IS usually placed at one end, but in manv cases — 
especially where spai'e is limited-it is elevated at the back of the 
aciine. Spac'e may also l^e saved by coupling two machines 
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together, i) combined gear arrangement being placed in the centre 
as shown in Kig. 27. Either of the machines in this arrangement 
may be used separately. 

As a general rule, tlie reversing motion is obtained by means 
of fast and loose pulleys with a direct and cross driving arrange- 
ment, the belt being shifted automatically by means of forks 
actuated by a worm and worm wheel gear. In the combined gear 
arrangement referred to above, the reversing motion is so de- 
signed as to be quite independent of the main driving* gear ; it 
can lx.* placed anywhere on the back of the machine, so that the 
space between the two machines is only just sufficient for three 
driving pulleys and the spur gearing. In addition to this arrange- 
ment, which results in a considerable saving of space, the driving 
gear bearings are bolted on to horizontal surfaces cast on the 
heads, hence the whole gear can be readily removed by undoing 
a few bolts. The larger machines arc double geared in order 
to preveni an unequal strain on the inner cylinder. Both the outer 
shells and inner cylinders of many tyjx's of wooden double geared 
machines can be readily taken out without disturbing the mechan- 
ism. Kig. 2S illustrates a “ Troy ” Iron Siiindard or support with 
double gear — including intermediate gear — and elevated driving 
and reversing mechanism or “ header.’ 



m 

P’ld. 28. — “ Tkoy ” Iron bTANDAifi» with Douhlk Gkar. 
(. 7 . Arinttronu nud Co., 


As already mentioned, the majority of cylinder washing 
machines are fitted with a type ol driving and reversing gear 
which causes tjie inner cylinder to make a certain number of revo- 
lutions in on<l^ direction and then the same number in the opposite 
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direction. The actual number of revolutions made in eij:her direc- 
tion, however, and the number of revolutions per minute vary 
to a greater or less extent in different machines, but it is becoming 
more and more recognised that a greater speed than from 14-20 
revolutions per minute is totally unnecessary; also, that from i to 
revolutions in each direc'tion are quite sufficient for most pur- 
poses. 

l^xccssive speed and several revolutions of the inner cylinder 
in each direction cause the “linen “ to be pressed to the sides of 
the cylinder by ('entrifugal force, and it is dashed into and out of 
the water at every revolution. As a result, the goods are apt to 
become entangled and are injuriously affected by unnecessary fric- 
tion. If the inner cylinder is re\ol\ing at the rate of about 20 
revolutions per minute, however, and reversing after revolu- 




Fki. 29A. — \Vasiiin(j Machink Fm. 29B — Kotaio Washkk with Positive 

WITH Kack CiEAii. Geah attachei> TO Machine End. 

U>. Gome aiul Son). 

tions in either direition, the “linen” is gently lifted only a short 
distance by the “ ra\sers ” or “ rubbers,” and tlTen turns over by 
its own weight assisted by the action of the succeeding “ raisers ” 
on the rest of the gixids. In this way, *the latter are caused to 
roll over each other continuously, and are not subjected to a high 
drop and excessive friction. If fine and delicate goods are washed 
in cylinder machines^ the latter should not exceed a speed of about 
14 revolutions pc; minute and the reversing gear .should act after 
I to revoluftons, while it*is of considerable importance that an 
equal number of revolutions should take place in either direction, 
for inequality in this respect is liable to cause the goods to become 
entangled, and thus lead to defective washing. With the ordinary 
type of reversing gear, the number of revolutions in each direction 
is not exactly the same, owing to the difference in the amount 
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of “slip” on the two driving- belts. Hence, there is a greater 
tendency for the goods to become more entangled under such con- 
ditions that when the number of revolutions in each direction are 
exactly equal. 

Rack and pinion gear is sometimes employed in order to obtain 
a .single positive motion in each direction. Fig. 29 is an illus- 
tration of a machine working on this principle. It resembles the 
ordinary type of metal machine in most other respects. Rack 
gear machines are of considerable service for washing lace cur- 
tains and all articles of a frail nature. 

Other forms of mechanism have been introduced with the 
object ot imparling a positi\e motion to the inner cylinder; one of 
the best known of these is attacdied to the end of the" outer ('ylindcr 
(Fig. 29 B), thus economising space. It may W arranged to give 
from to 3 revolutions in each direction. 

Compartment Washing Machines.— Ihe introduc tion of the 
compartment “washer” was primarily due to the demand for a 
machine which could be utilised lor washing small lots of various 
classes of goods separately at one operation. 



Fio. 3Q. — “ Moi»ki:n ” Kotari Washing Machink w itji 
Veuticai Partition. 

(Minfhne, Allintt and (Jo., Ltd.). , 

Machines belonging to this class are built on the same plan 
as the ordinary type of “washer,” but the inner cylinders are 
divided into compartments by suitable partitions. It is main- 
tained that the u.se of these machines facilifates the handling of 
the goods, while, owing to the small cjiiantity in each compartment, 
less entanglement takes place than in the ordinary machine. 
The partitions employed to form the coTnpartments may be either 
vertical or horizontal. The latter form of partition is usually per- 
forated. A machine with an inner cylinder divided by a vertical , 
partition i.s shown in Fig. 30. Ah a rule, a door is provided for 
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each compartment, two doors being fitted on a cylinder with one 
division, and three doors on a cylinder with two partitions, i.e., 
three compartments. In th*e case of horizontal partitions, the 
trunnion which carries the inner cylinder, passes through from end 
to end, thus serving as a support for one end of each division. 
In some cases both vertical and horizontal partitions are employed, 
so that a cylinder with three horizontal and two vertical partitions 
w'ould be divided into nine compartments. 

The ''Troy'* Rapid Washer . — This machine, (hig. 31), belongs 
to the compartment type, but differs from the machines already 
described in several important particulars. One of its chief 
features is the provision of specially designed water and steam 
connections. A piTf orated iron pipe, clo.sed at one end, and ex- 
tending the whole length of the machine, is laid in a groove made 
in one of the staves of the outer cylinder. The perL)ralions in the 
pipe point upward so that the water is thrown against the 
inside of the outer cylinder at the top, thus preventing the 
undue accumulation of scum on the parts of the cylinder with 
which it comes into contact. It is maintained that this method of 



Flo. 31 .— “Tuoy” lUni* Wahher. 

(.7. Armutrouu and Co., Ltd.}. 

introducing the water? cau.ses the tempen^ure to be less variable 
in different part^ of the “ lin«.i ” than is the case when warm or 
cold water is introduced at one end of a machine containing hot 
articles. A patent inlet and outlet combination lee is fitted in the 
outer cylinder, and the outside opening of this tee is connected to. a 
steam injector or syphon, which communicates with the steam 
supply pipe and also with the perforated distributing pipe. By 
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means of ithis arrangement, the necessary water can be introduced 
into the outer cylinder in a comparatively short period of time, 
since it enters the cylinder both through the perforated pipe and 
through the tee. The use of the steam injector may be explained 
as follows: — When sufficient water has been introduced into the 
cylinder, the watei; cock is closed, and the steam cock opened. 
During the passage of the steam through the injector, 
a partial vac'uum is produced, and thus a considerable 
suction is exerted on the water in the cylinder, causing it to 
be forced by way of the tee through the injector and then into the 
cylinder again by means of the perforated pipe. In this way, not 
only may a continuous circulation ]ye kept up, but at the same 
time, the water is heated. A patent strainer is fittf'd in the pipe 



Fig. 32. - Btuainkk. Patent. 


, (J. Armstrova owl Co., Ltd.). 

between the injector and the perforated pipe. An enlarged view 
of this is shown in F'ig#32. It is used for the purpose of catching 
all lint, buttons, or other arlicles which may pass from the outlet 
lee ; it can be easily opened for cleaning. 

The inner cylinder of the machine is shown in Fig. 33. A 
noticeable feature is the central dividing portion, which is fixed 
in a slanting position. « 'J'he advantages claimed for this mode of 
construction are as follows : — * 

T. An entirely new motion is given to the “ linen,*’ viz., 
a side rolling motion ending in a squeeze against 
the end of one compartment and a spread in the 
other. The next half-turn is just the reverse, and 
so on, alternating every half-turn. 
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2. The wakT or other liquid in the machine agitated 

in such a way that the liquid is forced from end to 
end of the cylinder. 

3. The goods do not get the high drop they would in 

same size cylinder without the slanting partition^ 
only getting the full drop every half-turn. 

4. A saving of time is effectejcl. 

5. The machine can he built with the inner cylinder 

running within hall an inch of the outer cylinder, 
so that less water is required than in the ordinary 
machine. 

In addition to these ad\antages, it is claimed that the use of 
the patent steam connet'tions result in the following further 
advantages : — 

I. 'riKi saving on th<‘ nuu'hine itself as well as on the “ linen, 
owing to the fact that dire('t steam i'annot come into contact with 
eitlier. j. K('OfK)mv in steam, and 3. A constant circulation of 
water, or washing liquor. According to some authorities, it is 
inad\isal)le to employ wooden ma(diines, in \\hi('h tin* inner 
('\ Under is placed tex) ('lose to the outer one, sin(‘t‘ any swelling 
of the wood may easily ('aiise serious d(‘fe('ts. 



Fid. 33. — “'J’uoy” ItAi'ie Washek. Lnnkk CyiA^eicid 


It will he evideiij from our descript iou^of the foregoing types 
ol rotary machines, that, wdicn in use, the goods contained therein, 
are turned over and over by the motion of the inner cylinder, and 
at the same time the liquid in the outer ('vlinder is subjected to 
considerable agitation,^ whii'h cairses it to pass alternately in and 
out of the inner cylinder by w ay of the perf^irations. In this way, 
circulation is sef up and doe.'# not cease until the machine stops. 
In the ma('hine just described, however, the circulation is inde- 
pendent of the motion of the inner cylinder, and it is stated to be 
more uniform and cfiic'ient. 

Apart from any advantage gained by efficient circulation, it 
IS to be noted, that the soap liquor soon Ix^comes dirty, just as 
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is the ca«e when the ordinary form of machine is used ; conse- 
quently, with either type, the “ lir^en ” is treated at one period 
of the washing process with a continuous stream of dirty soap 
liquor containing a greater or less amount of solid matter in 
suspension, and at the same time it is subjected to considerable 
friction by the mot,ion of the inner cylinder. Treichler maintains, 
that in his system of washing — which we will now describe — fric- 
tion is reduced to a minimum, while dirty soap liquor is not forced 
through and against the goods, but is allowed to percolate slowly 
through them. 

Treichler^ s JVashinj^ System . — In this system, the goods are 
first given a preliminary treatment by subjecting them to the 
action of hot soap liquor in an open boiling vessel or kier pro- 
vided with a false bottom, a centrifugal pump being used for 
circulating the liquor from bottom to top. By means of this treat- 
ment, the bulk of the dirt is removed, and, as the goods are 
stationary during the operation, there is less danger of damage 
than in the rotary machine process. During the circulation of 
the liquor, a cotton cloth is tied over the mouth of the distributing 
pipe so as to pre\'ent effectually the contamination of the goods 
with any scum or other solid matter which may lx‘ present in the 
liquor. From this apparatus, the goods are carried to Treichler’s 
washing machine, sretions of which are shown in Figs. 34 and 33. 
It consists of a cast iron framework ('arrving an outer drum G, 



Fi«. 34.— Trkichlkr’s W\shiP^’(i Macuink. SIxtion. 


inside which is placed an inner drum of galvanized iron. The 
latter drum is fitted round its periphery with squirt pipes in the 
form of hollow perforated ribs. These ribs are attached to the 
drum ends, which latter form a box communicating with the hollow 
bearings carrying the cylinder. One of the bearings is connected 
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to two \ essels U and F by means of the connection B. p and F 
serve as reser\()irs for soap and water. Hither reservoir may be 
connected by means of a v all'll with the suction pipe, so that at 
will, either soap and water, or rinsing water, is drawn by the 
pump C, and delivered into the drum A. The liquor is forced 
under pressure through the perforations in the hollow ribs into the 
drum A, and thus the jets of water or other liquid dash on to the 
“ linen ” with considerable lorce. The liquor streaming from the 
inner driiny is collctMed in the outer drum, and runs through the 
valves M and N bac k into one (jr another of the reservoirs. 

In the res('r\oir I), containing soap and water, there is placed 
a (dosed steam ('oil, while steam may be blown into reservoir F, 
by mcLins (»f the injector used for healing the rinsing water. 



In order that ihe*“ linen ” may be siibjectcd to the action 
of the jets of w^ter in all par*s, the drum .\, is slowly revolved, 
the speed Ix'in^ only sufficient to open out the g(X)ds and to pre- 
vent tliem from lorming into a ball. 

The driving gear consists of a toothed wheel fitted to the drum 
and connei'ted to another wheel which is actuated by a suitable 
pulley. 
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Thet,outcr drum (» is carried on a revolving bearing fitted to 
the machine frame and can 1 k‘ revolved by means of the hand 
wheel f and toothed gearing. 

Fourteen revolutions of the inner drum per minute are quite 
sufficient to keep the articles in an open state, so that they may 
be subjected to a, thorough cleansing by means of the jets of 
liquor. After allowing the soap and water to run off into the 
reservoir 1), the pump discharges large quantities of hot rinsing 
water over the goods. J'he water then finds its way back to the 
reservoir ; any dirt rises to the surface and is carried off auto- 
matically by an overflow. As soon as the water in the reservoir 
appears clear, a little blue is added and the washing process is 
then prat'tically at an end, ha\ing lasted about three-quarters of 
an hour. 



f. 36. — "Opkn EniT” WASiir.NG iMachisk. Fig. 57. — Eni> View ok Fig. 36. 

^ (Hill and Herbert, Ltd.). 


It is maintained, that, with this system, there is not the 
lightest risk of damage to the finest material. 

“Open End” Washing Machines.— One of the best known 
vashing machines belonging to the clas.s^ known as “ open end 
vashers ” i.s shown in Fig. 36. Ifrconsists of a*" perforated inner 
wlinder of gun metal and brass and an outer shell of steel plate, 
■-arge doors are fitted to l^ith cylinders, in order to facilitate the 
)n)cesses of loadinfr and unloading, while a perforated horizontal 
lartition in the inner cylinder lifts the “ linen ” out of the washing 
iquor at each revolution, and also acts as a drainer when the 
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machine is at rest, i.e., immediately before the unloading begins. 
The inner cylinder is provided with a central shaft of steel which 
gives additional strength and {)revents twisting. It is stated that 
goods become less entangled in “ open end washers ” during the 
washing process than is the case when the ordinary form of 
machine is used, and, as the mode of constriu'tion enal)les the 
operator to obt.ain eas\ access to the artiefes, it is evident 
that they can Ixi readily removed without much strain. This type 
of machine undoubtedly offers many advantages when dealing 
with lace curtains and other fine goods which have bei'ome 
weakened by wear, or by long exposure to air and light. 

Mg. 37 shows the single belt driving gear which is situated 
behind the machine. 'The latter is placed at right angles to the 
overhead shaft, so that a considerable saving in space is effected. 


SECTION II. WRINGING MACHINES AND 
HYDRO-EXTRACTORS. 

After the goods have been washed the excess of water is 
taken out of them before drying or starching, either by means of 
a wringing machine or a hydro-extractor. The type of wringing 
machine in general use is built on the same lines as the common 
household wringer, but, as a rule, it is made of strongur materials 
and usually provided with driving gear for power. Wringers 
are either attached to frames of a convenient height for working, 
or made with projecting flanges for bolting to suitable supports. 

The mode of action is comparatively simple, the wet goods 
being merely passed bctwtx?n two wooden or rubber squeezing 
rollers. One of the rollers is connected to the daiving gear and 
the other is caused to press upon it either by means of a hand 
screw and spring arrangement, as shown "in Fig. 38, or a lever 
and weights. Thus the rollers are caused to revolve in opposite 
directions, the motive power being furnished by belt gearing, or 
in many cases by hand. Fig. 39, represents a type of wringer 
which has been speciiliiy designed for use in collar and cuff fac- 
tories- In this •machine the pressure is obtained by a system of 
spiral springs and levers worked by a small hand wheel at one 
end of the machine, so that a wide range of pressure is obtain- 
able as well as a parallel nip all along the rollers. This type of 
wringer is frequently used in handkerchief factories. A special 
feed is fitted for rapid work. 
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Wri/iging is best done with the aid of a machine provided 
with rubber rollers, although the latter should not be used for 
squeezing hot goods. There are several objections to the use of 
wooden rollers except for low quality goods and in special pro- 
cesses at elevated temperatures. In the first place they lack a 
sufficient amount .of elasticity to prevent damage to the goods 
sooner or later. Secondly they wear very unevenly and in the 
third place the squeezing is not always uniform, especially when 
the rollers have become worn. On the other hand, hotlever, they 
are not so exoonsive as rubber rollers. 



Fig. 38. — Portable Wringing Maciiink. 
• • 

(Cherry Tree Machine Co., Ltd.). 


The rubber roller machines are now universally employed in 
laundry work. In addition to their general utility, they are very 
serviceable for the rjmoval of water aftd starch from goods 
which have been starched by hand. « They are al§o employed to a 
large extent in collar and cuff laundries for the purpose of re- 
moving excess of “ double ” starch after the starching operation. 
Safety guards are usually fitted on all power wringers. 

llydro*£x|ractors. — The most efficient method of removing 
excess of water from textiles is dependent on the fact that all 
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parts of a rotating body have a tendency to fly off at a tangent, 
i.e.j they obey the well known law which states that a body in 



I'ld. 39.— " VuLl AN ” WuiNOKH. 

nr. Hionntn sctius anti Stnis, Ltd.\ 

motion travels in a straight line unless it is influenced by some ex- 
ternal cause. 1 he force exerted by a rotating body in this way 
is called centrifugal force. If the body is designed so as to act 
as a container for solids, and wet “ linen ” is introduced, it will 
be obvious, that, on rotation, both the goods and the water they 
contain will be thix^wn off at a tangent from the axis of the 
container. Hence the separation of the^water under such con- 
ditions is a comparatively simple problem. Machines work- 
ing on the above principle are commonly known as hydro- 
extractors or “hydros.” They are extensively used in all 
branches of the texthe industry. A hydro-extractor comprises 
three main fer^ures, viz. • 

1. A circular cage or container. 

2. A vertical central shaft. 

3. An outer stationary case. 

The cage is balanced on the central shaft and has an open 
top for the introduction of the ” linen.” It is usually made of 
steel, heavily galvanized, although copper and bronze are often 
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employed-. The periphery of the cage is either perlorated or 
wired, in order to allow the water to escape into the ouler case, 
from which it passes through an outlet into the nearest drain. 

Many types of hydro-extractors arc in general use in laun- 
dries, the majority being driven by belts and gearing. Owing 
to the great strain on the motive power when starting the 
machine, however, it is -of great advantage in some cases to 
employ a direct driven machine. ^ 

Hydro-extractors may be distinguished as over-driven and 
under-driven. The chief feature of both types is the contrivance 
for enabling the central shaft to readily adjust itself when re- 
volving at a high speed so as to render the cage self-balancing. 
In the over-driven type the shaft is suspended from above, while 



Figi 40 .— Hyi»bo-Extiiactou with Attachkh Counteushaft. 

(Cherry Tree Machine Co., Lt(V. 

the shafts of undcr-driv*'n machines rest on footsteps. The speed 
varies from about 700-1,400 revolutions per minute ; the greater 
the diameter of the cage the less is the speed- Kig. 40. repre- 
sents an under-driven type of machine provided with an attached 
countershaft. In other forms of this type of machine, a separate 
countershaft is fitted overhead, (Fig. 4 "). or '>e placed 

.'It right angles to the cage. 


MECHANICAL APPLIANCES 


147 


Th<^ outer stationary rasing is of mild steel with galvanized 
steel rim. The cage is of stgel perforated or of copper tinned in- 
side. In the lorrner rase, it is heavily galvanized alter manu- 
facture in order to retard the formation of rust ; it is firmly at- 
tached to a steel spindle which runs in a ball bearing footstep, 
working in a gun metal sleeve, and is held nominally in position 
by means of solid rubber buffers. The.se buffers enable the cage 
to adjust itself readily to suit the inequality of its load and also 
prevent the transmission of vibration to the building. 

The driving pulley attached to the spindle acts as a reservoir 
for grease, which latter is distributed in a uniform manner, thus 
ensuring cflicient lubrication. The countershaft is attached to 



Fm. 41. — HMOiO-EXTRACTOU WITJI OvKUIIKAl) COUNTERSHAFT. 

{Manloiv, AlHoit and Co., Ltd.). 

the machine as shown in illuslration ; it is provided with fast and 
loose pulleys, belt sinking gear, and an automatic friction clutch ; 
the latter prevents undue .«^lrain on the belt and motive power 
w'hen starting the machine. 

In another form of under-driven machine the motive power 
is furnished by a small motor or steam engine built into and form- 
ing part of the machine. 
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42, shows a typical representative of the under-driven 
form of hydro-extractor in section. ^In this machine the cage is 
suspended in the rigid outer casing by means of a steel shaft 



^attached to a conical self 'balancing bearing in an overhung frame-' 
* 'The machine is belt-driven, but may be driven direct by means of 
a small^stcapi engine or electric motor. 
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The difficulties formerly associated with the effici^t lubrica- 
tion of hydro-extractors have been overcome by the use of ball 
bearings, since these only need greasing occasionally. Hence, 
there is little danger of the “ linen becoming contaminated with 
oil stains. 

Fig. 43A, shows the latest form of Ine ll'afson-Laidloiu 
Bearing with patent rubber buffer. It is stated by the makers that 
by the use of the latter, the cage will run with a much greater 
unbalanced load than has hitherto been possible, while, as the 
buffer is conoidal in form, it. is self-adjusting, so that screws or 
nuts for tightening purposes as the buffer wears are not required. 

A similar type of bearing (Fig. 43F), i.s employed in the con- 
struction of the under-driven machines made by the same firm, 
while fi'ig- 43C, represents a sectional view ol the ('assels, 

and IVilluimson' s form of lialJ-Bcaring witli sell-adjusting buffers. 
In this arrangement, the side pull of the spindle and cage is taken 
on the top and bottom rows' of balls, and the oscillation and 
weight of the cage by the two middle rows of balls. As the buf- 
fers are separated by a loose ring, the total load is carried by 
both buffers, so that any wear is taken up by the compression 
of the rubljer. 'I'his arrangement controls a large unbalanced 
load without transmitting vibration to the frame. Both bearing 
and buffers can be easily removed without dismantling the 
machine, and lubrication is effected by means of a little grease 
applied at comparatively long intervals. 

When loading hydro-extractors, care should be taken to 
place the goods evenly round the sides first, afterwards placing 
other goods in the centre. If the machine is unevenly loaded 
it will begin to rock and may be .seriously strained. A foot or 
hand brake is generally provided for quickly bringing the cage 
to rest after the beh or clutch has been remov&, but it should 
not be applied until the machine has slowed down. 
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Fig, 43, — Types of Baix Bearings fob Hydro-Extractors, 
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SECTION III.— STARCHING MACHINES. * 

0 

The treatment which the goods undergo after the removal of 
excess of water depends upon the kind of “ hnish ” required. 

Wool and silk goods, as well as many miscellaneous articles 
which need to possess a soft “ handle,’* are dried in one or other 
of the various types ol drying rooms. 

Certain classes of goods, such as collars, cuffs, and the 
bosoms, neckbands, and ciilTs ol shirts, require a “ stiff ” finish,” 
while labl<“ ('loths, si‘r\ie1tes, and many other flat goods have to 
be finished in such a way as To render them neither tor) stiff nor 
too soft, /.c., a medium “finish” is required. In many hotels 
and restaurants, however, table “linen ” is used which is finished 
by ironing only, no stiffening material whatever Ix'ing employed. 
.As a rule, this mode of pro<'<‘dure only gives satisfactory results 
w’ith the highest qualify of linen gfiod^. 



9 Fm. 44.-- SmicHiNfi 'I'KOUflii. 
(T. Bradford and, Co.). 


For the production of a stiff or medium ” finish ” on articles 
of linen and cotton, it is necessary first to impregnate them with 
some substance or substances, which, under suitable conditions, are 
capable of binding the fibres together into a more or less stiff and 
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coherent mass without sacrificing too much pliability. Starch is 
commonI)i: used for the purpose, and the operation is known as 
starching. It may be carried out q^ither by agitating the articles 
in a trough, or machine, containing starch suspended in cold water, 
or by working them in a paste made by treating starch with boil- 
ing water. We may thus distinguish between the raw starch 
process and the “ boiled ” starch process. 

Many flat goods which require a medium “finish” ais 
starched in the washing machine, during the final rinse of the 
washing process, a little boiled starch being add^d to the 
water for the purpose. 



Fig. 45. — “ Div- VV iiekl ” Siaik hino Mu hine. 

(D. and .7. Tnllm, Ltd,), 

The simplest form of apparatus employed for starching .pur- 
pKjses consists a water-tight trough of wood, to which steam 
can be supplied by means of an open copper pipe fitted near the 
bottom. The articles to be starched are simply agitated for a 
short time in a warm boiled starch paste contained in the trough ; 
they are then squeezed by passing them between two rubber 
covered rollers attached to the apparatus (Fig. 44). The surplus 
starch is thus removed and falls into the tmugh to be used over 
again. This apparatus is very useful for starchmg light goods, 
such as lace curtains and other articles which are washed in bags ; 
it may also be used for blueing and rin.sing. 

* Collar, Cuff, and Shirt Starching Machines. --Mechanical 
, appliances are now generally employed for starching collars, cuffs, 
and the parts of shirts that have toi>e highly stiffened. For this 
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purpose a large nilmlier of machines are available and they may 
be divided into three classes, viz. : — * 

1. Rotary starching machines. 

2. Machines for starching the different parts of shirts. 

3. Machines for starching collars, cuffs, etc., with 

boiled starch. 



Fig. 46 .— Bakiiel Siauchinq Machine. . 

I. Rotary Starching Machines. — This class includes the 
“dip wheel starchers” which are largely used in Great Britain 
and Ireland. A typical rcpre.sentative is shown in Fig. 45. It 
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consists of a six-sided drum provided with a water-tight door. 
The drum is mounted on iron frames and is fitted with gear which 
causes it to revoh e on its axis at speed of about 20-30 revolu- 
tions per minute. The collars, cuffs, etc., are introduced into the 
machine along with the necessary amount of rau' starch suspen- 
sion, and the machine set in motion. Continual agitation is neces- 
sary in order that the goods may be thortiughly and evenly im- 
pregnated with the starch.* The machine ' . run at a comparatively 
slow speed so that the goods drop twice Jr. > n top to bottom durinj; 
every revolution and are dashed into the starch mixtui*c. 

In some patterns the drum is barrel-shaped, while in others 
it is triangular or pentagonal. Fig. 46 illustrati's )i.<‘ of llie for- 
mer class. It differs from many other ma('bines in that it is fitted 
with a positive crank reversing gear, whicli defines exactly the 
amount of travel betweem each reverse of the barrel, whereas with 
the ordinary two belt driving gear, the barrel possesses a tendency 
to travel further one way than the other and may thus give rise to 
defective starching. In another machine of this I'la.ss, (Fig. 47), 
the barrel is flat and the interior corrugated so that it exerts a 
rubbing action on the articles being starched. The barrel 
revolves on a trunnion fixed into suitable b<*arings at its base, and 
is so constructed that the motion takes plat'c at an angle of about 
45®. A power wringer may iDe fixed a])ove the macinne as shown 
in the illustdation. • 



FkI. 47. — “ tfUNFLOWliR ” ST-VRCIIKH WITH WiujjrciEi:. 

{Hill omi HerhAi, Ltd.). 

In use, the majority of rotary starching machines revolve in 
one direction only, since it is considered by many authorities that 
.a reversing motion has little influence in facilitating the starching 
operation or on the degree of uniformity with which the starch 
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suspension is absorbed, while it is well known that renewals and 
repairs of the various parts are not so frequent as when Reversing 
gear is employed. • 

The “ Elevator ” Starchitif:^ Machine^ (Fig. 48), resembles the 
ordinary type of rotary washing machine. Its chief distinguish- 
ing feature is the provision of gearing for the purpose of raising 
the inner perforated cylinder clear of the starch contained in the 
outer vessel whilst rcvoh ing, so that surplus starch can be drained 
off without passing through the goods. It is claimed by the 
makers, tliat, with this machine, Ihere is not much danger of the 
latter becoming contaminated with “ surface starch.” 



Fni. 48. — “ Elenatob” Stviuhincj Machine. 

(ir. Hiuniiit rsciiU’K <111(1 Hons, I>tii \ 

The inner cylinder rcvoh es on trunnions resting on strong 
frames and reverst?s after e\t‘ry lew revolutions, tit is fitted with 
projections on the out.side for the purpose of agitating the starch, 
and several beaters dre fixed to the inside.* Ready access can be 
had to the machine by means of two doors, one at the front and 
the other at the back. The illustration shows the machine fitted 
with a wringer. 

The foregoing niachines are best adapted for starching 
goods with raw#starch. If boiled starch fs used, it is customary 
to employ a machine pro\ ided with a heating arrangement for 
keeping the starch paste at an elevated temperature during the 
starching operation. For the treatment of articles which need to 
be highly stiffened, machines are in use which automatically rub 
and force the hot .starch paste into the goods. 
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2. Machines for Starching Shirts.— To *the second class oi 
starching machines belong those which have been specially de- 
signed for stan'hing the bosoms, ribek bands, and cuffs of shirts. 
One of the most useful machines of this class, (Fig. 49), consists 
of a tank for holding the starch mixture mounted on suitable 
supports and covered with two movable metal plates. In the 
interior of the tank arc two scries of brass or wooden rubbers 
fixed In a veriical position to frames of brass wliich move back- 
wards and forwards when actuated by gearing. The^part of the 
shirt to be starched is placed between the two sets (ff rubbers, and, 
as each set revolves in opposite directions by the friction set up, as 
well as backwards and forwards by the motion of the carrying 



Firt. 49. — SiiniT Starching Machine. 

(.L^Bruithmiite and Son, LtS.). 

frames, it will be evident that thorough impAgnation of the “ 
linen is assured. The shirt is passed l^etween two rubber rol- 
lers, on entering th^ machine and these serve for the purpose of 
removing surplus starch after the operation is finished. By simply 
closing the coyer, the machine is automatically set in motion. 
iSimilarly, the machine stops immediately on opening the cover. 
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In another form of this class of machine, the part of ^he shirt 
to be starched is pressed against a rubber-covered pad fitted in 
the interior of a small tank containing starch. By means of a 
rubber-covered plunger, which moves up and down, the starch 
is pressed into the shirt, and at the same time creases are re- 
moved by the smoothing action of the plunger. Excess of starch 
is removed in the. same way as in the previous machine. 

Similar machines to the above may be used for starching 
shirts with«boiled starch, but in this case, it is customary to pro- 
vide the starch tanks with st<*am jackets. 



]Ji( . 50.-™“ Bosom 
(Z. liraiOuraifc and Son, Ltd }. 


Bosom Starchitig Machine .- machine used for starching 
the bosoms of shirts is shown in Fig. 50. Its chief features are 
(a) a galvanized metaf work holder of tl^‘ size and shape of a 
shirt front ; (b) roller mad<i of cellular rubber or fluted brass, 
supported by movable side arms; and (c) a brass starch trough. 

While the shirt is being arranged on the plate, the roller is 
revolving in the starch trough, but by depressing the treadle at 
the front, it is lifted clear of the starch and caused to roll back- 
wards and forwards over the bo.som of the shirt on the plate. On 
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releasing the treadle, the roller travels back to the starch trough. 
The length of stroke can be regulated by means of a lever fixed 
to the side of the machine. 

In this method of starching, it is evident that the starch is 
forced into the shirt by a rolling action and light pressure. Boiled 
starch is employed and the starch trough rests upon a steam chest, 
so that the contents can l3e kept hot. 



Fid* 51. — Wrist Bani> 8takcher 
(I. Braithwaite ami Hon, Ltd.). 

Wrist and Neck-Band Starcher. — Fig. 51 illustrates a 
machine designed for starching the nccl^s and wrist bands of 
shirts as well as attached cuffs. It is usually ^iployed—in con- ^ 
junction with the machine just described— in works where a large 
trade is done in the starching of shirts with boiled starch. 

The machine is comparatively simple in construction it con- 
sists es.sentially of a strong frame of iron supporting a brass 
starch pan resting on a steam heated arm, and arranged above 
this are two rollers and the necessary gearing. The lower roller 
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is covered with cellular rubber or fluted brass, and rcsJ^s in the 
starch pan when the machine is not in use. The upper roller is of 
metal and the two are brought into contact, and separated, by 
depressing and releasing the treadle, motion being imparted by 
means of toothed wheels which are in connection with fast and 
loose pulleys. 

V Machines for Starching Collarp and Cuffs with Boiled 
Starch.-— The machines Ix^longing to this class arc wholly of 
American ofigin. They have been designed to impregnate small 
detached articles made of several thicknesses of cloth with a 
sutheient amount of starch — in 'a ('omparatively short period of 
time — to give satisfactory results in finishing. A well-known 
machine of this type' is shown in Fig. 52. It consists of a cast- 



Eio. 62 . -Coi.iiAii AND Cuff STAiicniN<i M\ciiine. 

IhiiiniNti Type. 

(/. Armfitrono and Co., Ltd.). ^ 

iron stand supporting a starch trough lined with tinned copper. 
The trough is steam-jai keted, so that the stiU ch may be kept at an 
elevated temperature during the .starching operation. .\ li\c 
steam connection is al.so provided. 

The goods are carried into the starch between open weave 
endless aprons, and ar^ subjected to a rubbing action by means of 
corrugated roller^ which press them again^ a perforated rubbing- 
board. The rollers move alternfltely backwards and forwarejs while 
the goods are held quite flat between the aprons. At the exit end 
of the machine is a pair of stripping rollers which serve to re- 
move surplus starch, the degree of pressure exerted being regu- 
lated by means of weights. The machine can be arranged either 
for belt gear or attached motor. 
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Aft^r passing between the stripping rollers, the goods are 
laid out flat on a suitable table and “ wiped down in the usual 
way. They are then ready to be dried. 

In another type of continuous starching machine, a 
large brass drum covered with wool felt and cotton 
cloth, takes the place of the rubbing board used in 
the machine descril3cd above. The lower half of the drum is 
immersed in starch paste contained in a steam-jacketed starch 
trough, and is in constant touch with a series of brass'rolls, which 
are held in a brass frame of semicircular shape. When the 



Fig. 53. — Collar anu Cuff Starcher. Drum Tyre. Oren. 
ii. Brattlmuite and Son, Ltd.). 

machine is in use, the collars are fed between the corrugated rolls, 
and the padded brass drum, and, by means of the pressure applied, 
— which is governed by adjustable springs — absorb the necessar)! 
■amount of starch. The collars are carried from the starch pan tc 
the wiping t^ble on an endless apron, and a series of string guides 
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placed round the padded drum strip the articles from if as they 
come out of the starch trouj^h. Kif>. 53, shows the machine open 
for cleaning. 

A modified form of the above apparatus is built with two 
drums and two series of corrugated rolls, so that the goods re- 
main for a longer time in contact with the starch and rubbing sur- 
faces than in the single drum machine Consequently, a more 
thorough and uniform penetration of the goods by the starch is 
assured, f 


SECTION IV.-DRYING APPARATUS. 

The drying systems in use in modern steam laundries are: — 

1. Drying rooms in which the goods are stationary, the 

air being heated by radiation from ('oils of steam 
pipes, while circulation is effected by natural 
means or aided by the use of fans. 

2. Drying rooms as in No. 1 ; a warm air blast being 

supplied by means of a fan for heating purposes 
and for ensuring the removal of moisture laden 
air. 

3. Conveyor drying rooms in which the air is heated by 

steam coils or introduced as in No. 2, the articles 
being conveyed automatically in and out of the 
room. 

A tumbler drying r(H)m has also been lately introduced for 
separating and drying c'ertain classes of articles direct from the 
hydroexlrac'tor. This is illustrated and described in Part II. 

r. Drying Rooms with Natural or Induced Air Circulation.— 
The simplest form of drying apparatus consists of a suit- 
able room, on the floor of which is arranged a series of steam pipes 
heated either by exhaust or live steam. One or more outlets in 
the ceiling serve for the escape of moist air, whil% openings near 
the floor level allow the ingre.ss of fresh air. Circulation is 
brought about by the dirfercnce in the densities of the warm and 
cold air. As the temperature of the air in the vicinity of the steam 
pipes rises, expansion takes place and the light warm air ascends 
to the outlet, taking up moisture from the goods in its passage. 
In this sy.stem, dryir^ takes place unevenly for the following 
reasons : — In thf^first place, the warm air Akes the shortest direc- 
tion to the outlet, so that sAne goods may be subjected to its 
a('tion to a greater extent than others ; secondly, the quantity of 
water evaporated in a given time is not always the same owing 
to variations in the condition of the atmosphere ; and in the third 
place, the temperature of the warm air is lowered on coming into 
('ontact with the wet goods. Hence, it exhibits a tendency to 
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descend, and coming into contact with other wet goods retards 
vapourisation of the winter they contain. The greater the differ- 
ence between the outside and inside (emperatures, the more efficient 
is the drying operation, but in any case a considerable waste of 
heat occurs. Collars, cuffs, etc., which have been starched with 
boiled starch are commonly dried by means of a system of this 
kind working at an elevated temperature, and, under such con- 
ditions, very satisfactory results arc obtained. A typical drying 
room in which the circulation is effected in the mannei; desc'ribed 
above is illustrated in Fig. 54. As will be seen by a glance at the 



* Fig. 54.— Duying Oven. 

(TT. Sumnu-rsctilt'K and Soim, Lid ). 

illustration j the goods travel in and out of the room on overhead 
tracks, the openings being provided with iron <loors. 

In most forms of drying apparatus working on this 
principle, it is customary to a.ssist the natural circulation of the air 
by means of one or more propellers or exhaust fans placed on top 
of the drying room. When exhaust fans are used, drying takes 
place more rapidly owing to the reduction in the pressure of the 
air and the mc^e rapid removal of aqueous vapour. Just as in 
the previous case, however, it is difficult to ensure uniformity in 
drying, for the fan wil) draw its supply fron; the nearest inlet, so 
that the current of air may only <'ome into contact with a portion 
of the goods. Furthermore, the fan may be .so powerful as to pre- 
vent the air from remaining for a sufficient length of time in con- 
tact with the steam pipes, to enable it to^ acquire the necespry 
heat for readily vapourising moisture, hor th^se reasons, it is*^ 
now the^ general practice to u.se propellers, so that the air is forced 
down through the goods and then passes out through openings 
in the apparatus ju^t above the floor level. Drying rooms of this 
Jcind are almost universally employed for drying certain classes 
' of goods, at high temperatures ; they appear to have been speci- 
ally int!;p(Uic?d for use in connection with the boiled starch pro- 
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cess, and, like many other machines of American design, they are 
commonly built on the sectional or compartment principle. Hence, 
their usefulness for a small tr&de will be apparent, while additional 
compartments can be added as the work increases. A typical one 
compartment drying room designed on this principle is shown in 
55- ^1^ built of wood, in sections, which bolt together. 

'Phe interior is lined with asbestos to prevent waste of heat by 
transmission and to minimise the risk of fire. On top of the 
asbestos ’s a lining of heavy tin plate which is stated to be far 
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ri(i. 55 . — Truck Cojipartment Dry Roo.’^i. 

(J. BrnithimUe ami Son, Lid.). 

superior to galvanized iron, as it does not buckle when exposed 
to heat, neither dc^oS readily corrode or become coated with a 
grimy deposit. ^ • 

A section provided with^two doc>rs and with space ifor two 
trucks is termed a compartment. The trucks run on angle iron 
tracks, and are made entirely of metal. They are fitted with gal- 
vanized iron carrier bars for supporting the articles to be dried, 
and also with handles and roller bearing castors for readily 
moving them about. 
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Heat is supplied by coils of steam pipes, of which there are 
three to each section or compartment, viz. : — One coil extending 
the length of each side and another tJown the centre. Each coil 
is made up in sections with return bends so as to be complete in 
itself. 

4 ’hc fan lor circulating the air is placed on top ol the room 
and is driven by means of belt gearing. 

Special collar and cuff carrier bars are generally used with 
this apparatus. They arc made of galvanized iron and are 
triangular in shape- Hooks are placed on each side of the bar, 
each pair being formed from one piece of wire. Consequently, it 
is practically impossible for a hook to drop off. Plain carrier bars 
are also furnished for supporting miscellaneous articles. 

The .system of drying de.scribed above is specially adapted 
for boiled starch work ; it is not suitable for woollens or for the 
general work of the laundry owing to the high temperature at 
which drying takes place. Hence in domestic laundries in which 
boiled starch is used for collars, cuffs, etc., it is net^essary to 
employ two drying rooms, in one of which, woollen and other 
goods can be dried at a medium temperature. 

2. Drying by Means of a Warm Air Blast.— The most satis- 
factory system of drying the various articles treated in the laun- 
dry, excluding 1ho.s<* goods whu'h have Ixjen heavily starched with 
boiled star('h, is dependent on the use of a current of warm air, 
which is blown into the drying room by means of a propeller or 
fan. This .system has been largely adopted in modern laundries 
and gives excell(‘nt results, while when properly designed it is 
considered to lx* the most economical of all processes of drying 
textile materials. The principal features are as follows : — 

T. A suitable room into which the warm air is dis- 
charged. 

2. Trucks or other apparatus for supporting the goods 

be dried. 

3. A heater and blower for heating and supplying the 

air. , 

4. Ducts for distributing the air currents. 

5. Exhaust openings for the escape of air which has 

done its work. 

Drying Rooms. — The.se are usually built of brick. If of 
wood or iron they shouid be insulated to prevent loss of heat by 
transmission. In one system two ri^oms are employed, the warm 
air inlet being so arranged that by moving a swing door the air 
is directed into either room as desired. When this method is 
adopted the goods are dried in one of the rooms while the other 
is being emptied and re-filled, and so on alternately. An arrange- 
ment of This hind is .shown in Fig. 56. The apparatus for heating 
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and discharf^ing the air is placed on top of tlie room?^ and com- 
municates with a vertical du^t which branches near the floor level 
into two horizontal ducts, one for each room. By mo\'ing the 



handle at the front of the rooms, the air current can be directed to 
the left or right according to requirements, while the moist air 
escapes through the outlets in the central partition. 
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The tjVpe of drying room which appears to be coming into 
general use is designed on the draw-oiit system, a brief description 
of which has already been given. ' In this, the outer casing is 
built up in sections, and each section is provided with a door or 
panel which consists essentially of one end of a truck or “ horse,” 
which runs on rails placed overhead or laid on the floor. The 
other end of each ” horse,” Lc., the back, also acts as a door, so 
that when the ” horse ” is withdrawn to its fullest extent, the 
opening into the drying room is re-sealed; thus, waste heat and 
interfer<‘nce uith tlie diredion of tlie air currents arc avoided. 
In some cases, however, the ” horses ” arc made interchangeable, 
and can be entirely withdrawn. Hence this arrangement enables 
trucks to be loaded while all the sections are in use, and when 
one ” horse ” is removed from the room, another is ready to l:)e 
introduced. Many other variations may be adopted. 

Supports jar the Goods , — These consist of fixed or movable 
wooden or galvanized iron rods or racks which are attached to 
supports in the ceiling, in the ('ase of drying rooms in which the 
operators have to enter, while in the draw-out system they are 
built up in the form of sliding trucks or ” horses ” as previously 
described. 



(./. Keith find Bhxch'nuni Vo.,JAd.), 

Ball clip bars (Fig.* 57), are used in the system illustrated in 
Fig. 56. These are wooden bars pro\ided with notches at regular 
intervals along their entire length. In each notch is one or more 
balls which can be pushed back into a comparatively large groove, 
thus enabling the goods to be readily clippfd or^removed as re- 
quired. • 

Air tleaters and Blowers . — For healing the air, coils of steam 
pipes are employed enclosed by a sheet steel casing. The pipes 
are heated either by exhaust or live steam and are assembled 
together in various forms. In one well-known type, the heater is 
built up ^n ^seotlons, each of which contains either two or four 
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rows of vertical steam pipes connected by horizontal pipes at the 
top (FigJ 58, A {ind B). Both sides of the sections rest on angle 
irons which allow the bases to e^fpand and contrac't freely. In 
order to economise room and material, the sides of the sections 
are corrugated so that they fit each other ( losely. On the end 
of each section is a flanged head divided by a horizontal dia- 
phragm, the upper part communicating with the steam supply and 
the lower with the drain. A blank flange is placed at orn* end of 
a series of sections and the steam inlet and drain ouUet pipes at 
the other. When desired, a series of sections ('an be constructed 
with indt'pendent steam and drain (onnections to eac'h section, 
thus allowing the amount of heating surfa('e to be \aricd 
at will. This arrangement is represented in h'ig. 58C. 

The air is heated by drawing or blowing it into the steel 
encased heater by means of a fan. It is next brought into close 
contact with the steam pipes and then passes through suitable 
ducts into the drying room. Opinions differ as to whether the 
air should be drawn or blown through the heater. In eithiu- case, 
however, it expands on ('oming in contact with the hot pipes; 
hence, more power is required to handle the increased \olume if 
the exhaustion process is adopU'd, with the result that the heated 
air is supplied to the room under greater pressure than when the 
second method is employed. Thus, drying takes place more 
rapidly owing to Ae greater ease with whii'h the fibres of the 
articles arc penetrated by the air ('urrent. The fan or blower is 
of the centrifugal type partly etK'losed by a steel casing so as to 
ensure a steady blast. If it is to be used for exhausting, there is 
only one inlet which is connected to the distributing duct, whereas 
when required for blowing, an ink*t is usually left on each side in 
order that a siiflicicnt supply of air jnay be obtained. 

Ducts . — If the drying r(K)m is large or is built on the sec- 
tional system with a considerable numIxT of “ horses ” in one 
room, it is nec^cssary to provide means for the equal distribution 
of the heated air. This is effected by the use of ducts or dis- 
tributors which arc ivade of galvanized sheet steel piping with 
suitable outlets for the air. Each outlet is fitted with a regulating 
slide so that air can be admitted into the room in the immediate 
vicinity of each or all of the “ horses ” as required. Ducts also 
serve for the purpose of regulating the ^emperature of the air 
currents. Thus by tht; use of a cold air by-paj^s and two ducts, , 
with a mixing damper, either c(dd of hot air only, c an be admitted 
into the drying room, while a mixture of the two in any proportion 
can also be obtained. 

In some cases underground ducts are used, the heating 
'apparatus, etc., being placed on the ground level near one side 
of the rpom,. and the hot air admitted from a short underground 
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Oif//r/.s\— Considerable diversity of opinion still exists respect- 
ing the best positions for the outlets as well as the inelts*of drying 
rooms, although many authorities are agreed that the most elhcient 



Fid. 59. — Sectional DnyiNu Koom with Fan \nd Am Hkatkh. 
(Sturtevani Emnnecrinu Co., Ltd.). 


drying system is one in which the healed air enters at the top of 
the room and subsequently escapes through outlets at or near 
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thi' floor level. This arrangement is now generally employed. 
In many ‘cases the outlets are made in the floor of the room and 
communicate with an underground flue leading to the chimney. ' 
When the hot air is admitted from an underground duct, the 
moist air makes its exit through a similar duct on the other side 
of the room. A typical sectional dry-room with fan and heater is 
shown in l^'ig. 59. In this apparatus, the air is supplied to the 
heater through a connecting pipe which is in ('ommunieation with 
the atmosphere outside the building. This pipe, howvver, is fre- 
quently dispensed with, and the air drawn naturally from an air 
duel built in. the wall, against which the apparatus is fixed. 



Tig. 60. — Fkamkvsohjv of Conveyou Dey Itooif. 

(J. Brmthwatte an 1 Son, Ltd.), 

In some works, an»additionaI room is built oj top of the main 
drying rooms so as to enclose the header and blower used for supply- 
ing hot air to the chamber beneath; The room is thus heated by 
radiation from the air heater, and is t'ery serviceable for drying 
miscellaneous articles and woollens. A door of the ordinary type - 
is provided wlych is reached from the ground floor by means of 
steps. Horses ” cannot, of cour.se, be used. 
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3. Conveyor Dry Rooms. — In this system of drj^ing, the 
goods arc slowly conveyed on endless chains or conveyors, 
through suitable rooms which *are heated either by steam pipes 
or by means of a warm air blast. Two well-known types of 
drying rooms working on this principle are in general use, one of 
which is chiefl}’ employed in conjunction with the boiled starch 
process while the other is available for the general work of the 
laundry. Fig. bo illustrates a conveyor dry room apparatus 
built by the»Afneri('an Laundry Machinery Co. It consists essen- 
tially of a cast-iron frame supporting the conveyor chain, track, 
driving mechanism, and two or more series of steam coils, the 
whole being enclosed in a wooden or galvanized iron case (not 
shown in the illustration). The (diain is of tinned iron and the 
trolleys which carry it along the track are fitted with roller bear- 
ing'- Fig. 61 illustrates the automatic unloading mechanism as 



Fi(i. 61 . — Ai'Xomatic Unloaj)in« Mechanism. 

(i. Jirnithwaite and Son, Ltd.}, 

used fo^ collars ajjd cuffs; its mode of action Ixiing clearly shown. 
Different lots of goods can kept separate by placing a brass 
pin into the sleeve of the hanger at the end of each lot. This 
makes the circuit of the room, and when the last piece of the lot 
has been unloaded, the pin strikes the long projecting forks, and 
the chain is automatically stopped. This type of dry room is best 
suited for drying collars, cuffs, and shirts which have been 
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starched with boiled starch, but it ('an lx* modiiied so as lo serve 
for drying other goods, in which case speci.illy designed loading 
and unloading mechanism is employed. The driving gear is 



placed on the roof, one belt driving the chain as well as a fan for 
circulating the air. The arrangement of the chain within the 
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room depends upon the size. In Ihc smallest size of room, the 
chain is arranged in two loops, while in the larger rooin.s, f»ur and 
six loop arranj^ements are in g4ineral use. In some cases com- 
bination truck and conveyor dry rooms are u.sed. 

Fig. (u is a sec'tional elevation ol a conveyor dry room 
belonging to the second class. In this apparatus, the 
goods are conveyed through the room h}. means of a double end- 
less ( ha ill working in sprm kc^t \vhe(‘ls at both ends. Attached to 
the ('hain arc^roiind wooden bars provided with spet'ial clips, from 
which the goods are suspcndc'd. The chain is <‘nclosed in a 
wooden case built with (ioiible walls, and is plat'ed in such a 
position that there is ample spac'e both above and Ix^ow for the 
cinailation of air ('urrents. A fan draws air over a heater and 
delivers it into the lower spai'e, while another fan in the upper 
space at the other end of the room takes up the air from the 



lower space and propels part of it dowmwards, while the remainder 
passes through the outlet into the atmosphere. The articles to be 
dried are plac'ed one at a time against a round bar, with an up- 
ward movement, the (lips automatically ri.sing and falling, thus 
clipping the goods in position. Kach bar is capable of holding 
four shirts or other articles in proportion. After* filling two or 
three bars, the operator t’irns a small wheel in order to move the 
travelling chains forward, thereby bringing other bars into po.si- 
tion. The operation is repeated until all the rods are full, by 
which time the articles first put in have arrived at the delivery end. 
At this stage, for each bar loaded at the feed end, one bar is 
automatically un]^ade(f at the delivery en^U and the goods fall 
on a grid ready for collection. • Fig. 63 shows the automatic clips 
in action. 
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SECTION V. -IRONING AND FINISHING MACHINERY. 

• . 

The machines used in the vari^ous ironing and auxiliary opera- 
tions carried on in the laundry may be conveniently arranged in 
three groups, viz. : — 

1. Steam ironing machines, including multiple roller 

machines. 

2. Shirt, collar, and cuff ironing and finishing machines. 

3. Ironing machines for body linen, blouses, and similar 

articles. • 

Miscellaneous appliances will lx; described when dealing with 
the finishing operations in which they are employed. 

I. Steam Ironing Machines. — The single roller steam iron- 
ing machine or calender, generally known as a “ decoudun,” 
is one of the most important machines used in the laundry. It 
is extensively employed for ironing all classes ot single ply flat 
articles, and is especially adapted for the purpose of imparting a 
a gloss to partially dry flat goods which hav(‘ been pre\i()usly 
impregnated with a small quantity of starch. The machine 
derives its popular name of decoudun ” from its originator, 
who was a h'rench engineer. 

A dccoudun of modern construction is shown in Fig. 64. 
It consists of a cast iron roller — turned perfectly true — which 
revolves in a cast in)n concave bed, machined out to fit the circum- 
ference of the roller when the latter is covered with felt. The bed 
is highly polished and both it and the roller can be heated by 
steam, th^ former being capable of withstanding a pressure of 
about 80 lbs. per square inch and the latter a pressure of not more 
than 20 lbs. As a rule, however, the working pressure on the bed 
varies from about 40-50 lbs. per sq. inch. The roller is supported 
at each- end in sliding bearings which are mounted in cast iron 
frames; it is provided with power raising gear with automatic 
stops at the top and bottom, so that it can lx; raised clear of the 
bed when not in use, or for cleaning, etc. The pressure on the 
bed can be readily adjusted by slightly lowering or raising the 
roller, a hand wheel attachment being proviefed for the purpose. 

The roller is driven at both ends by means of spur and pinion 
gear operated by a countershaft at one end of the machine through 
worm gearing, and can be driven at two different speeds. 

Decoudun rollers are made in t various sizes ; the • 

width varies from 50 to 120^ inches, anft the diameter 
from t 8 to 36 inches. The 108 by 24 inch machine 
is largely used, although many launderers favour the 120 
inch machine. A covering of woollen material technically known 
^ats “ felt or blanketing/^ is wound round the roller before use. 
This acts as an elastic cushion, thus preventing the goods from 




Fig. 64. — “Ibis” Decougux. {i. Braithwaite and Son, Ltd.). 
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being subjected to an excessive amount of friction when in contact 
with the* metal bed, while its properly of readily absorbing mois- 
ture is of great importance in facilitating the ironing operation. 
The “felt” employed for the purpose is obtainable in a great 
many qualities both as regards thickness and nature of fibres from 
which it has been made. Too much attention cannot be paid to 
the proper c'overing of decouduns, and, in fact, all ironing 
machines, because satisfactory work cannot lx* done even with 
the aid of the most expensive machines, if the covering is of 
inferior quality or if the rollers arc ( lolhed in a careless manner. 
Om‘ method of covering the roller with “fell” of medium thickness, 
is to attai'h a piece of c'alico (about one round) with a little starch 
paste and to put one end of “ felt ” under loose end of calico or 
stitch together. I'he “felt” is then wound on to the roller according 
to thickness required. Finally a few layers of cotton sheeting are 
wound on top in order to prote('t the “ felt ” from excessive wear 
and tear. It is ( ustomary to remove and wash the sheeting after 
every few days’ w-ork. \Vhcn thick “ felt ” is employed, it is 
pass(‘d once round the roller and the ends sewn with silk thread 
in SLU'h a way as to render the seam quite smooth after the roller 
has Ixcn in use for a short time. This method is now seldom used. 
The chief point to be ob.served in all cases, is to make sure that a 
uniform layer of elastic and absorlxmt material of sufficient thick- 
ness to admit of ('onsiderable pressure without much sacrifice of 
its properties, is presented to the polished surfiu'e of the heated 
bed. 

A fingfer guard is fitted in front of the machine as well as a 
feed lip, the latter Ixing u.sed for the purpose of guiding the 
goods int<^ the machine. For high .speed w'ork, a ribbon con- 
tinuous f< ed device is often u.scd. This consists of a series of end- 
less narrow cotton bands upon wffiich the goods are laid and there- 
by carried automatically into the machine. Several operators can 
thus serve the machine independent of one another, since there is 
no feed lip to operate. 

When using a decoudun, a considerable amount of steam is 
generated from the articles being ironed, and in order to facilitate 
its escape, the exit sides of the beds of many machines are made 
to curve outwards. 

The roller is heated by .steam at a pressure of about lo lbs. 
per sq. inch, this being generally sufficienf to Ijcep the covering 
in good condition, as excess of moirture is evaporated during the 
time that the roller is out of contact with the bed. It is evident, 
however, that the amounl of inoi.sture retained by the “ felt ” 
depends upon the nature of the latter, the speed of the machine, 
and the conditiqn of the articles passing through. If the covering 
retains too much moisture, the goods cannot be properly finished. 
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Steam traps are provided for all ironing machines heated by 
steam, while reducing and safety valves are fitted w^en the 
steam pressure required is lower, than that in the boiler. 

Multiple Roller Ironing Machines.— We have previously men- 
tioned that single roller ironing machines, t.e., decouduns, are 
chiefly adapted for finishing goods which have already been 
partially dried. Articles taken direct from the hydro-extractor 
usually require two passages through one of these machines in 
order to obtain satisfactory results. On this account, it is the 
custom in some works, to employ two decouduns, one of which 
is used to remove excess of moisture from the goods, and the 
other for the final finishing operation. In such cases, the de- 
coudun used for drying purposes should have a larger area of 
heated surface than the finishing machine. By adopting this plan, 
less strain is put on the latter ; the felt is easily kept dry, and the 
“ finish ” obtained is more satisfactory and uniform. The process 
is too slow, however, in laundries carrying on a large trade in the 
cleansing of flat goods, so that. machine makers have introduced 
various types of multiple roller machines, each of which is capable 
of a very large output. Unfortunately, these possess certain 
disadv^antages whicTi militate against their general adoption for 
all classes of flat work. 

Multiple roller machines are invaluable fo" rapidly drying flat 
articles, such as hotel and restaurant work, at one operation ; they 
also impart a slight finish ” to the goods, but cannot be used, 
to any great extent, for ironing starched goods, as thejatter stick 
to the first roller and tend to wind round it. Guiding tapes have 
been introduced to overcome this defect, but these frequently leave 
string marks on ihe goods, and the difficulties associated with 
sticking have not been completely overcome. 

The speed at which articles can be dried and finished on a 
machine of this kind, depends upon their thickness, the amount 
of moisture present, the area of the heated surfaces of the 
machine, and the skill of the operators in introducing the goods. 
The highest speed is about uo feet per mi.iute. 

Multiple roller machines are largely used in America, and to 
a considerable extent in this country and other parts of Europe. 
They may be divided into the following classes: — 

1. Machinery fitted with from 2 to 8 padded rollers, 

\\%ich fit into : corresponefing number of station- 
ary steam heJted “beds.” 

2. Machines provided with one or two steam heated 

rollers, and a number of smaller padded rollers 
which are not heated. 

3. Machines posse.ssing both steam heated rollers and 

steam heated chests or “beds.” 




Fig. 65. — Six Boix Iboneb. (I>. and J. TuUis, Ltd.). 
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To the first class belong several well-known machines fitted 
with two, three, or more rollers, each of which revolves in a steam 
heated polished concave bed. A six roller machine of this type 
is shown in Pig. (>5. The beds are arranged in such a way, that 
there is a gradual slope from the feeding end, so that the goods 
pass automatically from one bed to another. The rollers are 
made of cast-iron, jx)lished on the faces, and open at the ends. 
They are covered with felt, and the pressure is regulated by small 
hand-wheels and screws which enable them to be raised and ad- 
justed separately. Six*cial gear can be fitted for lifting the whole 
of the rollers clear of the bed simultaneously. This arrangement 
is said to be of considerable importance, because, apart from a 
saving in time, the roller coverings last longer if they are imme- 
diately raised out of contact with the I)eds when the machine is 
stopped for a short time. 

In another machine of the same class (Fig. 66), there are 
five steam heated beds, each of which is shaped to receive a padded 
roller. Pour of the beds are pljK'cd immediately underneath the 
corresponding rollers, while the fifth is inverted so that its cor- 



Fig. 66, — ^Five-Roll Ironeu. Section. 

'f. U^aithwaite anil Son, Ltd.). 

responding roller is placed underneath. The object of this 
arrangement is to enable flat goods to be ironed on lx)th sides by 
one passage through the machine. The rollers can be raised clear 
of the bed by means of a lever, and as in most machines of this 
type they are placed at suitable distances apart in order to facili- 
tate the escape of vapour produced by the contact of moist articles 
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with the heated beds. Different speeds are readily attainable by 
the use* of a countershaft and suitable pulleys, thus enabling the 
operators to vary the speed of tht^machine according to the nature 
of the goods which are l^eing ironed. The total heating surface 
is 8,400 sq. inches, and the area under pressure of the rollers is 
5,100 sq. inches. 

In some machines pf this type, the inverted bed is replaced 
by a small steam heated uncovered roller. 

It will be evident from our description of the al)pve machines, 
that a portion only of the heated beds is actually utilised for dry- 
ing and finishing purposes, and machine makers have long recog- 
nised that a more economk'al system would be one in which the 
whole of the heated surface could be rendered available for such 
purposes. 

At the present time there are several machines on the market 
embodying this principle, and these are capable of drying and 
ironing flat goods as fast as they can be fed into the machines. 
'I'he constructional details are almost identical with those of the 
machine described above. A distinguishing feature, however, is 
the provision of an endless travelling band or apron, upon which, 
the goods arc carried l)cncath and in close contact with the heated 
beds. The latter are polished underneath as well as above, and 
the available heatjng surface is about twice as great as that pro- 
vided by a machine of similar size built on the usual plan. 

American machine makers have paid considerable attention 
to the byilding of ironing mac'hincs on the principles outlined 
above, and an interesting development is the introduction of 
machines designed on the sectional or unit system. Thus, a 
machine whic'h is only suitable for a small output can be readily 
converted into a large capacity machine by the addition of sections 
or units as occasion demands. 

Fig. 67 shows a section of a three roll sectional ironer which 
is the simplest form of this type of machine. Its essential features 
are three padded rollers A, and three steam heated chests B, 
supported by a strrfng framework. The T'hests are covered on 
the underside with asbestos to prevent loss of heat by radiation. 
Two of the rolls are 14 inches in diameter and fit into correspond- 
ing steam chests, while the last chest is inverted over a roller 10 
inches in diameter. To this .section or ui|it, other sections of one 
or two rolls each, and a .similar number of ch&sts, may be addeef 
from time to time. In order to pfevent the sections from getting 
out of alignment, they are so bolted together, as to make it im- 
possible for them to work loo.se. The rolls are hollow and have 
open ends, a feature that considerably diminishes the risk of burn- 
ing the coverings. They are also fitted with an automatic pres- 
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sure device which enables the rolls to be raised in battery by simply 
lifting a lever connected to the driving gear of the machine. 

'rhe feeding device is of the*ribbon type and is furnished with 
an automatic safety finger guard. Fig. 68 shows a sectional view 
of «a 5-roll ironer built up of two sections, viz. : — A 3-roll ironer as 
desc'ribed above, with a unit of two rolls and cheats added. 



(/ linnlhivattc anil Son, Ltd.), 

'Po the second class ol multiple roller machines belong the 
cylinder steam “mangles,” which .are largel) used in America 
and to .a considerable extent or the Continent. The niain features 
of a machine of this type are (a) a cylinder heated by high pressure 
steam, .and {b) a number of small padded rollers mount(;d in con- 



Fio. 68 .— Fivk-Koll Ikonek. Section. 
il. Bratthuaite and Son, Lid.). 

tact with the peripheif^ of the heated roller. The cylinder is 
caused to revolve •by means cf suitable *gcaring, which also 
actuates the padded rollers. .A single or double apron attacjiment 
(Fig. 69) is provided for the purpo.se of guiding the goods out 
of the machine, the latter removing them on the feeding side and 
the former on the opposite side. Tapes are al.so provided to pre- 
vent the goods from winding round the padded rolls. The number 
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of the latter varies from 3 to about 8, and the diameter of the 
cylindeV from 16 to 24 inches. 

One form of this class of •machine is now made with two 
heated cylinders, one of which is about 24 inches and the other 
8 inches in diameter. Five padded rollers are provided, and the 
arrang^ement of these, in conjunction with the heated cylinders, 
enables the goods to 1)^ dried and polished on both sides by one 
passage. The apron arrangement of a very large capacity 
machine Ixjlonging to this class is shown in Fig. ^o. The chief 
features of the machine may be briefly summarised as follows : 

1. The steam heated cylinder is 120 inches wide and 48 
inches in diameter. 

2. Six padded rolls are mounted round the periphery of the 
cylinder, each roll being covered with eight inches more felt than 
the preceding one, so as to keep the goods taut without tearing 
the most delicate articles. The gear of the rolls is in mesh with 
the main driving wheel. 




Single Apron. Double Apron 

Fio. 69 . — Lower Apron Attachments. 
r {.7. Armstrong aiul Co., Ltd.). 

3. The heated cylinder travels faster than the rolls, aprons, 
or goods, in order to (a) obtain a good “ finish”; (b) to reduce 
the amount df wear and tear to which the roll coverings are sub- 
jected and to keep them in a comparatively soft condition, because 
in cases where the foWs travel faster than the cylinder, the cover- 
ings are continually winding tighter on the rolls; and (c) to 
lengthen the life of the aprons. When the latter travel faster 
than the cylinder, they are being continually pulled by their driv- 
ing rolls, but in this machine they are assisted in their travel by 
the motion of the cylinder. ^ 

^ An automatic device is provided for raising and lowering 
the rolls, the apwns being, slackened or tightened at the same 
time, while for recovering purposes, etc., the rolls may be readily 
thrown out of- gear with the main driving gear by turning a hand 
wheel. 
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6. The goods are fed into the machine by means of an auto- 
matic apron “ feed ” and pass over and around the cylinder. At 
apron roll No. lo, they are taken up by the inside apron and 
carried by it against the cylinder to roll No. 2. Here the goods 
are taken between the outer and inner aprons and carried back 

• under the machine to the delivery table. This arrangement gives 
the articles a contact against the cylinder of y/Sths of its surface, 
and the additional drying effect of another passage beneath the 
cylinder. 

7. The string guides are counter-balanced to keep the 
strings taut, and are arranged^ to prevent siring marks, while 
automatic guides keep the aprons in position. 



Fui. 70.— Aprox Arrangement of “ Tro.tan ” Mangle. 
(J. Armstrona aud Co., Ltd.). 


It is claimed that this machine will dry and iron goods as fast 
as they can be handled by the operators. 

Multiple ironing machines of the third class possess the chief 
features ol steam chcsl machines, as well as tljosc of steam 
mangles, i.e., they consist essentially of combinations of cylinders 
heated by steam, and steam heated chests or beds. They are 
usually built on the iir’t system, the first unit consisting either of 
(a) two steam healed < bests in which travel two 9 inch padded rolls, 
or (h) a steam heated cylinder round the pciriphery of which are 
mounted four 4J inch padded rolls. To this first unit — whether 
cylinder or chests— one or more additional units, each consisting 
of (a) a frame supporting one chest and corresponding roll, or 
(h) a steam heated cyliiiier, may be added as requiured. In other 
words the first unft may consist of two chests, or a steam heated 
cylinder, and there can then be added cylinder to cylinder, chest 
to cylinder, or chest to chest as desired. 







Fig. 71B. — Stea3i Mangle with Four Chests Fig. 71C. — Sectional View of Fig. 71B, 

AND One Cylinder. Belt Driven. showing Tr.\.vel of Goods. 

<J. Armstrana and Co., Ltd.). 
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than the cylinder so as to impart a better “ finish ’’ to the goods, 
and its position at the receiving table is such that, whea a sheet, 
for instance, is coming fropv the machine, and the first end 
reaches the folders, the last end of the sheet is free, and it can 
be folded at once, whereas in other types of flat work ironers, it 
is necessary to wait until the articles drop on to the receiving 
tables. When a combination machine consisting of a cylinder and 
two or more ('bests is in use, the goods arc ironed on one side by 
the chests and on the other by the cylinder. A simple eccentric 
device is provided for raising the padded rolls away from the chests 
inches, while each roll can also be raised separately. 

The feeding device attached to the cylinder machine is of the 
ribbon apron type, ha\'ing a positive hand guard, the chest 
mac'hines being provided with metal feeds, although the former 
type of “ fe<‘d *’ ('an be attached to any machine. Fig. 71 A repre- 
sents a two chest machine with motor dri\e, while a four chest 
and one cylinder machine is shown in Fig. 71 B. Fig. 71C is a 
diagrammatic view of the latter showing the travel of the goods 
ihrough the machine. 

2. Collar, Cuff, and Shirt Ironing and Finishing Machines.-- 

/Vfl(M' shirts, ('ollars, and cuffs have bc^en saturated with raw 
starch, they are phu'ed in a hydro-extractor or passed between 
the rollers of a wringing machine in ordi'r to remove surplus 
water and starch. They aie next straightened out and brushed 
so as to prepare them for the ironing piau’css. 

If boiled stan'h has been u.sed, h()we\(‘r, a different mode of 
f)r()('edure is adopted. I^xcess of starch is first removed and the 
goods dried. They are then dampened, allowed to lie for a short 
time, and finally passed on to the ironing machines. 

The ironing process for goods which have treated with 
raw starch consists essentially of two main operations known 
technically as “blocking,” and “ glossing ” or “polishing.” 
The term “ bkK'king ” is u.sed to indicate that piJirt of the process 
which has for its thief obje('ts (a), the smoothing out and removal 
of creases, and (h), "the partial drying of tlVe goods. At the same 
time, the inherent stiffening and tenacious properties of the starch 
are developed in pre.sencc of moisture and heat, so that the articles 
become “set.” That stage of the process at which excess of 
water is converted inti steam and the starch gelatinised, is known 
as “ .steaming”? hence “ blocking ” and steaming ” take place 
concurrently. * 

It is not customary to di.scriminate between various stages 
of the ironing process when the goods have been starched with 
boiled starch since these are usually ironed by one or more pas- 
sages through a multiple roller ironer, immediately after removal 
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from the dampening press. The following classification is 
adopted «for all appliances used in ironing and finishing goods 
which have been heavily starched, •viz. : — 

1. Blocking and steaming machines. 

2. Glossing machines, including mulliple roll collar iron- 

ers for boiled starch work. 

3. Collar and cuff edge ironing machines. 

4. Seam dampeners. 

5. Collar and cuff shaping appliances. 

6. Neck-band ironing machines. 


1. -BLOCKING AND STEAMING MACHINES. 

The blocking and steaming of collars, cuffs, shirts, etc-, are 
usually effected with the aid of a machine Irelonging to one of the 
following classes, viz. : — 

I A. Table ironing machines. 
iB. Steam presses. 

iC. Machines w-ith rollers and inverted concave irons. 

Blocking with hand irons is also a common practi('e in many 
laundries. Shirts arc blocked and partly finished on machines 
belonging to the fir^t or second class. 

In some cases, both blocking and glossing are carried on with 
the aid of one and the same machine, but it is more usual to 
employ, at least, two machines, each of which is specially adapted 
for one part of the ironing process. 

I A. Table Ironing Machines. — The chief features of 
machines of this class are a padded shirt or collar board, and a 
hollows, highly polished, heated metal roller. W'hen the machine 
is in use, the board travels backwards and forwards beneath the 
roller while the latter is revolving in contact with it, so that a 
considerable ampunt of friction is exerted at the point of contact 
owing to the different speeds at which the board and roller travel. 
The roller is usually Seated by means of a mixture of air under 
slight pressure and gas, and both it and the table are connected to 
driving-gear, which in the most up to date machines, gives a 
reciprocating reversing motion. 

A well known type of tabic ironing marine is shown in Fig. 
72. Attached to a suitable framework is a nighljr polished hollow 
metal roller, beneath which is a tabl<* of cast iron and wood. The 
table fits into grooves at the sides of the machine and is covered 
with felt over which calico is stretched tight by means of a ratchet 
wheel and key; it moves horizontally in the grooves between the 
polished roller Wd a driving cylinder, and can be adjusted ver- 
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tically by means of a hand lever placed at the side of the machine. 
This lever is connected to the driving cylinder placed beneath the 
table, and causes it to rise fall at will, a similar movement 
being thus imparted to the table. Hence, the pressure between 
the latter and fixed polished roller can be easily regulated. The 
driving gear consists of fast and loose pulleys with two narrow 
belts, one of which is crossed and the other open. 



Fio. 72. — “Tahlb” IiioxiNG Machii^^ 
{Glover and Hobson^ Ltd.), 


The polished foller is heated by me?ms of a mixture of gas 
and air, which passes into the interior of the roller through a 
perforated tube or burner extending the whole length. This 
burner is provided with the necessary cocks for the proper ad- 
justment of gas anc^air. 

When the^ machine is not in actufil use, the heated roller 
revolves outwards, t.e., awfiy from the operator, and the driving 
cylinder inwards, but when the machine is being used, depression 
on the foot treadle shifts the belts on the pulleys ; this causes the 
rollers to reverse their rotation, thus taking the table — on the 
top of which the goods to be ironed are placed — between them. 
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The outward motion a^ain occurs on releasing the treadle and 
the table travels to the front of the machine. The polished roller 
travels a little faster than the driving cylinder, so that a certain 
amount of “slip ’’ is induced, thus facilitating the production of 
a lustrous surface on the goods being ironed. 

Shirt bosoms and attached cuffs can be ironed on this type 
of machine by substituting a special shirt board for the usual 
padded table. 



Fio. 73.~-Belf-Reveiisino Blocking Machine. 

Wherry Tree Machine Co., Lid.). 

Another machine of the same type as the above but differing 
in several particulars is^ shown in Fig. 73. f Its distinguishing 
features are a very wide collar boar^; the provision of handles 
instead of* treadles for starting and stopping purposes; an auto- 
matic self-reversing motion which enables the table to be reversed 
at any point in the travel ; and a hand wheel and screw ai range- 
meht for adjusting the pressure on the ironing surface without 
moving the gear wheels, thus ensuring that the wheels are always 
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in the same depth of gear. The table can be instantly lowered 
in the event of a belt breaking while it is under the heated roller. 
It is covered with a sheet ofnindiarubljer over which is placed a 
piece of thin felt and finally a sheet of calico. The pressure is ob- 
tained by means of a spiral spring, which readily yields to the 
various thicknesses of linen being ironed. 

This machine is specially adapted for blocking a large number 
of collars or cuffs at one operation, but in order to utilise its ob- 
vious advantages to the fullest extent, it is necessary to employ it 
in conjunction with one of the various types of rapid glossing 
machines described in the following section. 



Fio. 74. — “Table” Iroxino Machixe with Shirt Board. 
iChetry Tree Machine Co., Ltd.). 


When the bosomi of shirts are ironed on table machines, it is 
customary to lulb a board of the approxfmatc size and shape of 
a shirt front. This is fixed fo the table of the machine jn such a 
way, that sufficient space is left beneath the roller on either side 
to enable the shirt bodies to be readily manipulated. 

Two interchangeable boards are supplied with most modern 
machines, one of which is designed for use with collars, cuffs, 
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and fronts, and the other for shirts. Fig 74 illustrates a machine 
fitted witPi a patent shirt board of a reversible type. It is claimed 
that, by the use of this board (S<.kian’s), shirt bosoms of any 
size can be ironed without leaving the usual objectionable mark 
down the centre. In use, one half of the bosom, and one cuff 
are first blocked ; the board is then reversed without removing the 
shirt. Finally, the remaining half-lx)Som, and cuff, are ironed in 
the same way. The bosoms are ironed across, instead of up and 
down as is the case with the usual form of board. The machine is 
built on similar lines to those mentioned in connection with Fig. 
73, with the exception that a treadle is used for stopping and 
starting purposes. 

For ironing Oxford and neglige shirts — plain or pleated — a 
special board provided with stretching apparatus is sometimes 
employed. It is furnished with an automatic neckband and yoke 
clamp, as well as a ratchet stretcher. The bed of the board is 
grooved down the centre and inlaid with rubber, which lies 
directly beneath the row of buttons on the shirt, thus forming a 
yielding bed and preventing them from breaking. 

The rollers of table ironing machines are frequently made in 
different sizes to .*>uit the goods for the ironing of which they are 
to be used. Thus, the width of the roller of a machine designed 
for shirts only, is about equal to the width of the shaped shirt- 
board, while the diameter is greater than in the ordinary type 
of machine. This mode of construction results in a greater area 
of heated irgning surface, and gas is not wasted by heating parts 
of the roller which are not required. The usual widths are 18 
and. 24 inches, as already mentioned. In order to ensure com- 
plete combustion of the gas used for heating purposes, and to 
obtain the reqiwsite temperature, it is necessary to mix it with 
air under pressure before it enters the roller. Separate pipes are 
provided for the gas and air, as well as suitable regulating valves, 
which latter are«hxed near the machine. 

The air is delivered under pressure by means of a fan or 
blower, and this communicates with a main distributing pipe from 
which the various machines are supplied through smaller branch 
pipes. 

A modification of the above system of heating is based upon 
the principle that if cevnpressed gas be pissed, into a suitable 
burner provided with an arrangemeyt for the admission of air, 
the latter* is' drawn into the burner in sufficient quantity to ensure- 
complete combustion. Thus, it is evident that only one main 
pjpje containing the compressed gas is necessary. This system is 
moi-e fully described in Part II. . ^ 



MECHANICAL APPLIANCES 


lei 

In many laundries both the “blocking:” and glossing of 
shirts, collars, and cuffs are done with the aid of ordin^Sry table 
ironing machines. It is evident, however, from a consideration 
of the constructional details and mode of working of these 
machines, that only a comparatively small portion of the heated 
roller comes into actual contact with the goods being ironed. 
Consequently, several passages iDctween the roller and board are 
necessary before they can be properly “blocked.” 

It is cor^sidered by some authorities that goods treated in this 
way are subjected to undue wear and tear, and several machine 
makers have introduced machines specially designed to diminish 
the length of time occupied in the “blocking” operation, thus 
facilitating the whole process of ironing. 



Fig. 75A. — Diagiiam showing Area Fig. 75B. — Diagram showing Point* 
OF Contact of Bed with Heated of Contact of Bed mm Heated 
Holler. (“ FriKxiDLE Table” Holler. (Ordinary ^able 
IroNER) (J. Braithwatie and Son , Ltd .). Ironek). 


One of these machines is a modified form of the ordinary 
table ironer. Its chief distingui.shing feature is the provision of 
a flexible table, which is arranged in such a way that, when in 
use, it comes into contact with a comparatively large area of the 
heated roller, while in the ordinary type of machiift there is only 
a line of contact betw een the roller and board. 

The table is of canvas, covered with felt, so that moisture 
from the goods is more or less readily removed. Two supporting 
rollers (Fig. 75A), which also act as guides, are provided, and 
above these is the usu <4 gas heated roller. By means of suitable 
springs, the two ♦guide rollers are forced against the heated 
roller, and varying degrees oT pressure can be easily detained, 
while the nature of the table and its mode of arrangement supplies 
the necessary degree of elasticity. For purposes of comparison 
a section of the bed and heated roller of the ordinary type of 
table ironer is shown in Fig. ^56. 
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iB. Steam Presses. — Instead of using table machines in the pre- 
liminary ironing operations, steam presses may be employed with 
advantage. These differ entirely from all the machines previously 
described, both as regards constructional details and mode of 
working. They are eminently adapted for blocking and partially 
drying heavily starched goods, prior to the glossing operation, and 
are of the highest service in turning out work rapidly, while it 
is generally admitted that their use results in goods being subjected 
to much less friction than that which is set up when tghle machines 
are employed. 



Fig. ^6. — Powkk Puebsino Machin^. 
(yy. Summeracales and Sons, Ltd.). 


P'ig. 76 repre.sents a typical blocking machine built on the 
press principle. A hollow head or iron polished on one side is 
‘carried by two side arms attached to a suitable framework, and 
is arranged ip such a way that the flat polished side is directed 
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downw.irds. 'I'lic iron is heated by means of steam and is capable 
of withstanding a wc^rking pressure of lOO lb. per squart^ inch. 

Immediately beneath the ht^ited head are fixed two horizontal 
iron guides or sui)ports upon whii'h run two felt covered iron 
tables, idle lattiT (an lx.* raised against tlie polished iron or 
iow<‘r(‘d, as the case may be, by means of an eccentric and link 
motion dri\i'n by a worm and worm wheel from a pulley attach- 
ment. In operation, one table charged with collars, is being 
pressed upward into c'ontar't wdth the heated iron, while the other 
is being lilled with collars ready ior pressing, and so on alternately. 

d'h(- rising motion .automatically slops wdum the goods are 
in cont.ict with tlu‘ healed iron, and the length of time they are 
allowed to rem.iin in this position is go\erned by the amount of 
moist ui'e present, llu' tmnperalure of tlie iron, the degree of dry- 
iu‘ss required, and the ('ondition of the felt covering. About five to 
ten s('( onds is ('onsidered to be ami)le with a steam pressure of 
from 50-S0 lb. per scjuare inch ; the motion is tlum revi'rsed so that 
thti table takes a downward difet'tion, and is also .automatically 
stopjied at the point whiM'e tin* table's are changed, l^ai'h set of 
collars is first pressed on oni' side, then turned over and pressed 
on till' la'vc'rse side. I'hey are then finished on table machines, 
or c'U multiidc roller collar ironers. 

In the ('onstriuiion of .all mai'hines c^l ihi.-. iype .a great deal 
of .attention h.as bet'ii ])aid to the ('onsider.ation of means for keep- 
ing the felt in a fairlv drv condition, so as to ensure uniform and 
rapid work. . • 

TIu‘ method adopted in the m.achine under consideration, is to 
allow the vaporised moisture to pass through the padding and 
along a large number of n.irrow grooves cut in the table top, 
from whence it escaj)es at the edg<*s. I he porous* nature of tlie 
pLidding and the large number of grooves allow' the moisture to 
escape so readilv, th.at it is quite possible to w'ork the mac'hine 
continuously watiiout the necessity of ('hanging the*padding. 1 he 
latter consists of a ('(^rk pad on the top of i' hich is placed a sheet 
of thin felt or doth and finally a Layer of calico. 

Fig. shows an ingenious type of irouer which ('ombines 
a pressing motion with a slow gliding movement during the time 
the goods are in (a nta. with the polished under surface of a steam 
heated chest, 'f^te latter is heated walh .#team at a pressure of 
about 50 lb. per square inch, • In operation two collar tables are 
employed, one of which is being loaded while the other is in con- 
tact with the polished bed. As in other press machines, two con- 
tacts are necessary, the first one on the surfaces of the goods, 
occupying from about 5-8 seconds, i.e., the time occupied from the 
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starting to the automatic stopping of the machine. The board 
is then ,\vithdra\vn, the collars, etc., turned over, and any creases 
that appear smoothed out according to the usual custom. Finally, 
the articles arc pressed again, a sliding motion taking place at 
the same time, thus cftectually preventing the goods from stick- 
ing to the heated iron ; this operation lasts from about 8-15 seconds 
according to the degree of dryness required. The collar boards 
are interchangeable with shirt boards, and upon eac'h of the 
former, two rows of collars are pressed at the same time. The 
latest practice with this machine is to iron the collars “ bone-dry,” 
and then to dampen them on the surfaces by means of a special 
machine (Fig. 1 12). F^inally they are finished by passing them 
throu'^h a rotary “ glosser ” of the typ^ shown in F'ig. 86. 



Fig. Iff . — “Semi-Phesk” Iuoneu with Coj.lah Boards. 

Stkam Inlet Side. 
giEuasell . Wardrop ami Co.). • 

Steam Cuff l^resses - — Separate steam presses specially de- 
signed for ironing the wristbands and cuffs attached to shirts 
are now in frequent use. They are of especial value in the ironing 
of cuffs attached to sleeves with short ^gussets, although they 
may also be used for*' detached articles. A p^ir of typical cutiP' 
presses /is illustrated and described Sn the account of the American 
press plant for shirts given below. 

Steam Shirt Presses .' — In the majority of laundries, the bosoms, 
neckbands and' cuffs of shirts are ironed either on table machines 
or by During the last few years, however, several ingenious 
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machines designed on the press principle have been introduced for 
shirt finishing and it appears to be highly probable that tjie future 
development of ironing machines for heavily starched goods will 
be on the same principle, for it is becoming more and more recog- 
nised that ironing by pressure more nearly approaches hand work 
than any other method, while excessive w'ear and tear are avoided. 

We have previously given a description of the Russel-Wardrop 
semi-press machine, which is suitable cither for collars or shirts. 
As already stated the boards are interchangeable, and upon each 
shirt board, twQ^ half-bosoms (or a whole one) and two attached 
cuffs are pressed at the same time. The steam exhaust and driv- 
ing side of this machine, with the shirt boards in position is 
shown in Fig. 78. After pressing, the bosoms are finished by a 
few passages beneath the roller of a table ironing machine. 
Summerscales’ steam press described on page 192 is also made 
with non-interchangeablc boards for shirts only, and with one 



Fig. 78.—“ Semi-Prksk ’’ Ikoner with Shirt Boards. 

(Itussell, Wardt'op and Co.). 

board for collars and the other for shirts. The latter form is suit- 
able for a medium sized laundry. A “ shirt-boar5 ” of this ma- 
chine really consists of three comparatively high padded boards, 
\i7. -A central one for holding a bosom (this l3eing provided with 
a clamp for keeping the neckband in position), and a small board 
('n each side for the attached ciilTs. In tyost other respects the 
machine is similar to the colLir press and is operated in the same 
manner 

American Press Plum . — In many of the large laundries com- 
plete shirt press plants comprising individual machines for iron- 
ing the bosoms, Cliffs, yokes, and neckbaifds are in use. A plant 
of this nature is only suitable? of couise, for works in whjch large 
quantities of shirts are dealt with, and appears to be specially 
adapted for the production of a “domestic finish,’’ i.e., a finish 
possessing little lustre. If a “ glossy finish ” is required, the 
articles need to be polished subsequently either by hand or on a 
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suitable machine. An American plant (suitable for a large laun- 
dry), wl'yeh is stated to give excellent lesults, consists of the fol- 
lowing machines, \ iz. : — 

I. Two i'll IT presses. 

Combined nec'kband and yoke press. 

V Bosom press. 

('iijj Presses. —T\w Iron! view of a j)air of typical cuff presses 
is shown in h"ig. “q, w'hWe Fig. represents an en- 

larged view of the “ iK-ad.” They are ('hiefl^^ used for 



C 

Fkj. 79.^Ch rF Piikhsks. Fkont VlE^e. 

(f. liraithivaite awWSntt, LttJ,). 

ironing ‘wristbands and attached cuffs, although they may 
also lx? employed for loo.se cuffs. Eac'h press consists of an 
A ” or saddle-shaped steam chest, beneath which is a “ head 
of the sarpe shape. This particular shape is adopted so that 
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wriKi bands witli sharl Russels (‘an lx.‘ as <iasily ironed as those 
with long' gussels, while at the same time, the cuff is^moulded 
into the requisite shape. Th^ steam chest is provided with a 
steam inlet and two outlets for the cond('nsed water. 'Die “ head ” 
is hollow, and p(‘rforalcd on the upper surface with small holes, 
through which air is forced under pressure during the whole of 
the time that the machine is being ulilisc'd. On top of the “ head 
are pla('(*d several lliit'knesses of fell <'n\(a(‘d with a layer of muslin, 
this being I'Tmed tlu* “ padding.” When the machine is in use 
the compressed air i)asses through the padding, thus keeping it 
dry and enabling a greater output to b(‘ f)btained in a given tinv*, 
while fresh coxerings are ie(|uired at less frequent intervals. 
Bv means of a handle and sliding device, the “ hcsid ” can be with- 
drawn for the purpose of placing a cuff in position or removing it. 
I'ig. 8o slums the ” head ” after withdraw.il, but without the pad- 
ding. Two treadles ar<‘ provided, one of whk'h is used to apply 



Fjc. 80.— “Hkad” or Cuff Phkss. 


•(J, Jimitiuciiitr nu<l Son. 

the ne('essary degree of pressure to the ('iiff, while pressure on the 
other I'auses the “ lusad ” to fall away from the steam chest and 
cushion against a spiral spring with little or no noise. Rubber 
hose is used for est J*lishing communication with the air pump. 
The latter is buift with a holiow base wliK'h constitutes a reser- 
voir for storing up air for u.se m the event of the pressure on several 
machines Ixiing released at the same time. Cuff presses are 
usually employed in pairs, .so that a cuff can be pressed on one 
machine while the operator is removing a cuff from the second 
press and placing another in position. Instead of two single 
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presses, a double press may be used. In this form the “ heads ” 
are jjenerally steam heated for keeping the padding dry. 

Neckband and Yoke Press. 8i illustrates a combina- 
tion press. A strong iron standard is provided with an arm on 
each side. Attached to one arm is a steam heated chest of a 



Fig. 81 .— CoMiiiNKD Neck-Bani> and .Yoke Press. 

(If Braiiliwaite and Son, Ltd.). «, 

similar .shape to that on the cuff press, but much longer ajid not 
so wide. The padded “ head ” is also of the same shape and is 
steam heated in order to keep the padding dry. In other re.spects 
'‘the constructional details and mode of working are somewhat 
similar tp those adopted in the case of the cuff presses. On the 
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rig^ht hand side of the machine is the yoke press. This is pro- 
vided with a flat square “ head which can be brought intA contact 
with a hat steam chest by mearjs of a pressure treadle- The pad- 
ding is kept dry in the same way as in the neckband press. At- 
tached to the head is a clamp for holding the neckband, while 
another clamp serves for the purpose of stretching the yoke so 
as to remove all creases Ix'forc ironing. With the aid of this 
ma('hine, the insides of the yokes of shirts can lx; easily ironed and 
set, thus preventing the backs of the shirts from bulging out. 



Fifi. 82. — “ Bosom ” Pbf.ss. 
(2. BraJliwaite ami Son, Ltd.), 


** Bosom P/es 5 »— The constructional details and mode of 
working of a forii! of press largely used for ironing the bosoms of 
shirts will be readily understood by reference to Fig. 82, and the 
description given below. 

In this apparatus, two pumps are provided, one for oil and 
the other for air. When the machine is in use, the latter works 
continuously, while the foi'mer is brought into action when required 
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by rntians of a pressure treadle. Both pumps are driven by the 
same pv>t()n rod. The air pump is shown in the illustration, but 
the oil pump is hidden from view o^ving to its being immersed in the 
hollow' base of the press which acts as an oil reservoir. In the 
('cntre ol the bas(' is a hollow (‘ylinder of about 4^ in. diameter, and 
in this, a plunger travels up and down. Two pivot arms are attached 
to the left hand upright of the frame of the machine on ])all bear- 
ings, and at the end of each arm is fixed a bosom bed. A release 
treadle enables each arm to be swung alternately pnto position 
beneath the steam chest, and an interlocking device prevents the 
bed from being raised until it is in proper position. The lovv^cr 
end of each arm is hollow and conical shap<‘d at the mouth, so 
as readily to allow the upper end of the plunger to adjust itself 
easily in position when it begins to rise By depressing the pres- 
sure treadle, oil is forced into the cylinder of the pump, and the 
bed ris<fs until it comes into contact with the steam heated chest 
when pressure is exerted until it reat'hes 550 lb. per square inch’, 
at which point the oil pressure is automatically ('Lit off. In this 
way a uniform pressure is obtained. The bosom beds or shirt 
boards arc perforated and covered in the usual way with woollen 
pads and ('otton <'loth. Air is lon'ed through the padding by 
establishing <'ommLinication between the, hollow bed and the air 
pump with the aid* of a rubber pipe. By adopting this plan, the 
lelt is kept in good ('ondition, siiK'c the air in passing through 
the perforations, readily vaporises the water absorlK*d from the 
goods. A* steam inlet pipe and a pipe for the escape of ('ondensed 
steam are attached to the chest. 

The }x*ds are provided with contrivances for stretching the 
bosoms- of the shirts in position and lor ( lamping the yokes. An 
adjustable neckband ring is also employed ; it is suitable for any 
size of neckband. 

While one .shirt is being pressed, another is being fixed in 
position on the .second bed. It is usually found that at least two 
pressings of each sbirt bo.som are necessary. After the first 
pressing, the ov'erlapping edge of one side of the shirt bosom 
leaves a slight impression on the part beneath, so that in order 
to remove it, very thin plates of metal — -wdiich are kept hot in a 
suitable box when not in use— of the .slytpc of one half of the 
bo.som of a shirt are employed. When the fir.^t or .second press- 
ing, a.«v the case may be, is fini.^hed, the overlapping edge is 
raised, a “ shape ’’ placed in position on the shirt front with the 
overlapping edge on top. Pressure is then applied, with the result 
that the overIa}>ping maik is obliterated- The u.se of hot plates 
also seryes to prevent the formation of water stains. With this 
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machine, a glossy finish is not obtained, but the surfaces of the 
shirt bosoms are lendered extremely smooth and uniform, and 



Fig. 83. — “Bosom” Press. Hand Power. 
(I. Braithwai*^ an^ Son, Ltd.). 
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exhibit an appearance, which, so far as a domestic finish is con- 
cerned, leaves little to be desired. 

The modus operandi adopted in a large continental laundry 
with the foregoing shirt plant, for goods which have Ixjcn starched 
with raw starch, is as follows : — 

1. Lightly press cuffs on right side and then on wrong 

side. Fi/iish on right side. 

2. Press the neckband in the same way as cuffs. 

3. Press the yoke after carefully placing in proper 

position. 

4. Iron the front on bosom press, first on right side 

to set the starch, then again on same side after 
making sure there are no creases, etc. If neces- 
sary the metal plate is then used for the overlap. 



Fia. 84 .— Rolleu and Inverted Iron Blocking Machine. 

(J. and J. Lane, Ltd). 

For small laundries/ institutions, hotels, ^c., where power 
is available, a hand power bosom press of the form 
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shown in Fig. S3, is highly serviceable. This works on much the 
same principle ns the power press described above, and canTbe built 
either with one or two I>eds. ‘In operation, the shirt bosom is 
placed on the bed of the machine and clamped in position by means 
of a special clamp and expander. Pressure is then applied by 
pushing up the large lever, which raises the bed in close proximity 
to the chest; then, by stepping on the main treadle, the bed is 
brought into contact with the chest under heavy pressure, and 
locks in that* position. When the shirt is ready to Ije removed, 
the operator steps on the small^ treadle, which action unlocks the 
larger treadle and releases the pressure; on pulling down the large 
lever, the bed drops to its normal position, and by again depressing 
the release treadle, the beds are unlocked and may be swung round 
as required. 

iC. Machines with Rollers and Inverted Concave Irons.— 

A blocking machine belonging to this class is shown in 
Fig. 84. It consists of an inverted hollow iron, shaped to fit a 
large hollow roller covered with fell. The iron can be heated 
either by steam or gas and is polished on the side which is in 
contact with the roller. In use, the roller is caused to revolve by 
means ol suitable gearing, and ('an be immediately stopped by the 
application of pressure to the footboard, the same action bring- 
ing the concave iron into contact with the roller. At this stage, 
a collar is placed on the roller Ix'd, the operator steps off the 
treadle and the roller revolves. When the collar has passed 
beneath the heated iron, pressure is again applied, ancDther collar 
placed on the bed, and so on, one collar being steamed while 
another is being arranged on the bed. To prevent sticking, the 
motion is .so arranged that the roller starts befoire the iron is 
raised, thus skidding the collar off. 

2.-QLO88ING ‘machines } AND IRONERS POA BOILED 
^ STARCH WORK. 

As already mentioned, glossing, as well as blocking, is fre- 
quently done on table ironing machines ; in many works, how- 
ever, blocking is now done with the aid of a steam press, and 
the subsequent glossing on a table machine. Again, blocking 
may be done with a press, a concave iron machine, or an ordinary 
or large capacity table machin*e, and the glossing operation on a 
roller machine. 

Roller glossing or finishing machines are used to a very large 
extent in America in connection with the boiled starch process, 
and modified forms of these appear to be meeting with increased 
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favour in this country. Strictly speaking-, the glossing opcnition 
consists of a preliminary drying operation followed by the actual 
glossing. Thus, it naturally follows, that a greater or less num- 
ber of contacis with a heated polished surface is necessary before 
the desired finish is obtained. With regard to the ironing of goods 
treated with boiled starch, it is to be observed that these arc pur- 
posely rendered ( nly \fa'v slightlv damp, so that they ('an be 
readily “ set ” and glossed by one or more passages through a suit- 
able roller machine, without ha\ing first to undergo nuna' or less 
elaborate blocking operation. 'Fhe number of passages requisite 
is governed by the anunint of moisture in the goods, the tem- 
perature, speed, and number of Hillers, and the degree nt gloss 
required, as well as other minor conditions. 



Fw. 85 .— “ Empress ” Collar and^ufe Ironer. 

(W. Summersealea and Sons, Ltd,). 

Roller Glos.sing Machines.— The noticeable feature .of 
macblnes of this class, is the provision of small, highly poli.shed 
rollers, heated by gas or steam. The heated rollers revolve in 
’‘contact with one or two large felt. covered rollers, the rate of 
revolution K)f each type of roller being so arranged that consider- 
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able friction is set up at the points of contact. The amount of 
friction produced in this way, may Ix' varied at will in many of 
the large machines by the use pi inten'hangcable gear, so that 
cither a high or a medium gloss may be imparted to 
the goods by a single passage through the machine, pro- 
\ided, of course, they are in a suitable (‘ondition. In some 
machines llu' small heated rollers arc re})la('ed by padded rollers 
revolving in contact with a large heated roller, but the underlying 
priiK'iples iip(m whii'h the elhi'iency of these niachin<‘s depend are 
the same in all (aises. In the simplest form of machine (h'ig. 8:;) 
there are only two rollers, one of which — the lower one — is 
heated and the other padded. The latter is 12 in. in diameter 
and is (arried in a swinging Irame, so as to ensure a perfectly 
true paralli‘l pressure on the lower roller. 

'I'lic jiressure is obtained by means of suitable gear and 
springs. In order to obtain a satislatiory finish on linen or 
cotton with the aid ol a two-roller glossing machine, it is neces- 
sary to pass llu' goods between ’the rollers se\(*ral times. These 
operations are f.'K'ilitated by the proxision of a wooden tray W'hich 
is fixed beneath the machine at such an angle that the ironed 
goods aie returned to the front ot tlee machine. 

In some double roller imu'hin'es the lusited roller is placed 
abov(> the padded roller. 



FlO. 86.- iL’illlKE-KOLL GLOSHIN(i MxCllINE. 

• (Ilustell, Wardrop anti Co.). * 

Thvee-Roll Glossing MachPne . — This type of machine ^differs 
from, the foregoing in that it is provided with an additional padded 
roller and a guide which cause the goods to be returned automati- 
cally to the feed side of the machine, w'hile at the same time they 
receive a .second nip between the heated and padded rolls. 
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A typical three-roll glossing machine is shown in Fig. 86. It 
is mad^ in two sizes, with rollers 14 inches and 24 inches long re- 
spectively. The former deals with^ articles in single pairs, the latter 
in double pairs. The middle rollei' is of metal heated by gas and 
highly polished. Above and below this is a padded roll. In opera- 
tion, the goods are passed between the two lower rolls and are re- 
turned automatically to the operator through the top rolls. An im- 
portant improven'.ent for ensuring an even set pressure on the rolls 



Fig. 87. — “ Four-Contact ” Gloshino Machine. 
iUill and Herbert, Ltd ). 


irrespective of the varying thicknesses of J,he padding, has been re^ 
cently patented. Od turning the pressure sef^w, a point is ulti- 
mately reached at which a lockirife pawl is thrown in ,automatic- 
ally. The point at* which this Oixurs, is, of course, the previously 
determined correct pressure, and the action is independent of th€ 
• “ thinning dpw/i ” of the padding. ^ Another patented device has 
been ii^tr^i^ced for the purpose of relieving the padding of th;e 
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" drag ” which occurs during working. This result is achieved 
by means of a pressure release arrangement, whereby tlae pres- 
sure on the padded rolls is release^d momentarily at each revolution, 
thus preventing the padding from working forward. 

The machines described above are characterised by the pos- 
session of only one heated roller, and collars and cuffs require two 
or more passages before a satisfactory finish is obtained, hence 
such machines are unsuitable for dealing expeditiously with large 
quantities of goods. 

For very* rapid work, ironers with two or more heated rollers 
have been introduced. These 'are built on the same principles 
as the small machines but they are so arranged that the goods are 
subjected to pressure at several points during a single passage, 
while at the same time they arc in contact with (a) a heated cylinder 
throughout their passage or (h) heated rollers at the points of con- 
tact only. A distinguishing feature of one type of rapid ironer 
of recent introduction is the provision of a heated concave iron 
as well as a heated roller. 

Hill and Herbert’s Four-Coniact ” Glossing Machine^ Fig. 
87, has been designed with th^; object of causing collars and 
cuffs to come into contact with the ironing rollers four times, dur- 
ing a single passage through the machine. The apparatus con- 
sists essentially of two small heated ironing roHers which revolve 
in contact with two large padded rollers. The latter arc pressed 
into contact with the former by means of springs which can ise 
adjusted by worm gearing and hand wheels. .Suitable guides are 
placed between the heated rollers, while a guide plate is attached 
to one side of the latter as shown in the diagram. 

Fig. 88 illustrates a five roll ironer. Supported in suitable 
bearings is a felt covered hollow cylinder 22in. in diilmeter, round 
the periphery of which are mounted five highly polished steel 
rolls, each 27in. long and 5J in. in diameter. These rolls are 
usually heated by gas, and are geared in such a way, that there 
is a considerable am»unt of slip between them and the central 
drum, owing to difference in speed. They are provided with 
guides to carry the goods from roll to roll, while sufficient space 
is left l)etween each to facilitate the escape of steam. An arrange- 
ment of endless tapes ^serves for the purpose of returning the 
ironed articles to the front of the machine. • Pressure is obtained 
by means of spiral springs, aAd is applied automatically by the 
operator standing on a footboard, .the machine being started at the 
same time. 

It is claimed that this machine is capable of both blocking 
and finishing collars and cuffs a 4 : a very rapid rate, three times 
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through being sufficient for such articles when starched with raw 
starch. < It is also said to be well adapted for ironing napery, and 
collars, cuffs, etc., direct from tlv? dampening press (boiled starch 
prucess). 

A well-known type of multiple roller collar and cuff ironer, 
specially designed for boiled starch work (collars, cuffs, etc.) is 
shown in Fig. 89. "!l[he chief points of construction and the 
mode of working will be readily understood by reference to the 
illustration. It is built in two widths, viz.: in. and 40 in. 



tFi(J. 88. — Fivk-Boll IitoNKn. Fho.s'j* . 

(. 7 . Amiletmrd). 

The former is supplied either with two, three, or five heated rolls, 
and the latter with two or three. The two and three roll machines 
are suitable for imparting a domestic or medium gloss, and the 
five-roll machine for a high gloss fini.sh. Interchangeable gear 
is provided, this lx?ing u.sed according finish re- 

quired. Two rolls of large dimensions, well p’^iddcd with absorb- 
ent material are fitted to each type Rf machine. When the machine 
is in use, the goods are introduved at one end and emerge at the 
other after having passed iTetween two or more heated rolls and 
’ the padded rolls. ' It is stated that a single passage serves to finish 
collars ^pd cuffs received from the dampening press. 
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Instead of using gas for heating the rollers of multiple ironers, 
steam may be employed, but, as a general rule it is not yearly so 
efficient as gas. Steam heated giachines offer certain advantages, 
such as freedom from soot and dirt and easy control of the source of 
heat, so that the rollers are readily kept at a uniform temperature 
and- the ironer can be made hot enough for use in a few minutes. A 
sectional end view of a steam-heated machine, showing the chief 
features and mode of working is represented in Fig. 90. Two 
heated rollers are provided, one of which is 6 in. and the other 16 in. 
in diameter.*' The latter irons the face of the collar while the 



Fig. 89. — Miiltii>li<-Uoll Collak and CrtF Ikonku. 
(J. Armsirmm and Co., Ltd.). 


former irons the reverse side. In contact with thfi periphery of 
the large roller arc live small padded rollers, a single padded roller 
being mounted in contact w’ith the small heated roller. Thus the 
collars are subjected to pressure between the hot a?id padded roll- 
ers at six points during their passage through the machine. The 
pressure is applied by means of a lever which brings the padded 
rollers into contact with the large heated cylinder in unison, the 
bearings of the latter being stationary. This pressure lever ad- 
justs the rollers to four different stops or positions. At the first 
position the g€ar^«»are clear, leaving the roffers free for removing 
the coverings. The second position throws them in mesh, but 
keeps the rollers clear of the st^m cylinder. In the third posi- 
tion, the pressure is applied, and when the rollers are newly cov- 
ered, sufficient pressure for ironing is obtained. The fourth posi- 
tion causes additional pressure to be applied, and is used when 
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the coverings of the rollers have become packed down or worn. 

A separate lever is provided for applying pressure to the 
smaller heated roller. 

Both steam inlet and outlet connections- for the heated cylind- 
ers are placed together at the same end, this being possible by 
using a syphon for removing the condensed water ; thus only one 
stuffing box is necessary for each cylinder. 

The speed of the larger roll may be varied by means of a 
clutch, so that a high or medium finish can be obtained. Between 
the second and third padded roll there is a square ^bar which is 
driven from one end. Ihis bar revolves and its edges success- 
ively tap the collars at intervals of about one inch, as they pass 



Fig. 90.— Steam-Heatkd Multiple-Roll Ironer. 
’Sectional End View. 


(1. Braithwaite awl Swi , Ltd .). 


upwards front the second to the third padded roll. Thus the col- 
lars are kept from curling and are properly fed under the third 
roll. 

In use, thi collars are fed into the machine and pass between 
the small heated roll ^nd its auxiliary padded roll ; they then pass 
between the large steam heated cylinder and padded rolls. The 
machine is furnished with either a straight feed board or a feed 
apron over the entire width of the ironing surface. 

Instead of a large heated cylinder round which are mounted pad- 
ded rolls, the mode of*construction is frequentljifreversed. Thus, inr 
one typical machine there are five small steam heated rolls and two^ 
paddecf rolls. Each of the former ^s 5 indies, and the main padded 
, roll 1 inches in diameter. The small padded roll revolves in con- 
‘ tact with a steam heated roll, which irons the wrong side of the col- 
lar, MieMce side is then ironed during the passage of the collar 
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between the remaining steam heated rolls and the large cylinder. 
At one end of each heated roll is fitted a syphon stuffing Bqx, which 
has both live steam and drain cqpnections, while the journals of the 
rolls are carried in fixed bearing boxes. Pressure adjustment of 
the main padded roll is accomplished by weights, and the journals 
^ of 'both padded rolls are carried in movable bearing boxes on 
cushion springs, which give an even pressure and yet allow for 
variation in thickness in collars passing* between the rolls. The 
whole of the rolls are driven by means of a clutch pulley and 
gear, and a compound gear changing ^yheel is provided for high 
or medium gloss finish. 


3.-C0LLAR AND OUPF EDGE IRONING MACHINES. 

In order to produce smooth edges on collars and cuffs, which 
have become more or less ragged by wear and tear, or are rough 
owing to the presence of exuding starch, it is customary to pass 
the goods through an edge ironer, of which there are several 
types. One of the simplest takes the form of a hollow steam- 
heated iron, in the top of which are several grooves of different 
widths. An arm attached to the main framework, serves as a 
support for a small vessel containing water, in which revolves a 
felt covered roller. The edges of the collars or cuffs to be ironed 
are first moistened by drawing them by hand over the wet rolltr ; 
they are then immediately drawn through the grodves of the 
heated iron. As a rule, one or two passages are sufficient to 
smooth the roughest and sharpest edge. 

Fig. 91 illustrates an edge ironer of modern design. It 
consists essentially of a cone-.shaped metallic disc — usually electro- 
plated — provided with grooves of varying widths, so as to allow 
for different thickn,cs3es of collars and cuffs. The disc is caused 
to revolve by means of a belt pulley through bevel gear, and is 
heated by an atmospheric burner. An arm attached to the ma- 
chine, supports a suitable water tank containing a felt roll, upon 
which the edges of the goods are moistened immediately before 
placing them in the grooves. 

Edge ironing is s^pietimes done with the aid of a combination 
collar finishing i^achine. In one type, designed for non-fold 
collars, the edges are autorri^tically moistened and ironed, and 
the collar shaped at one operation. 

The “ Shaw ** Ironer and Shaper is specially adapted for iron- 
ing and “setting” the folded seams of turn down collars, and 
is one of the best-known machines of its class. It is made to 
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attach to a table, or portable stand, and takes the <‘orm of a curved 
metal pirate -i^j^in. in diameter attached to suitable supports. The 
collar— after seam dampening— is^ placed with the seam on the 
plate and the edge ironed and “ set ” by simply running a heated 
grooved iron over it. The ordinary type of iron is heated intern- 
ally by means of a gas flame. In another form, electricity is used, 
while a third type is provided with an independent gasoline tank, 
generator, and burner. A shaping tube, fixed in a horizontal 



Fig. 91 .— ‘Dibc ” Euge Iboneu. 
(J. ArvfUitrong and Co., Ltd.). 


position, is uj>ually combined with this machine ; the collars are 
simply pushed into the tube one after another as is the case when 
using a vertical tube (sec Fig. 93). 


4.-SSAM DAMMNINO MACHINES. 

After double collars and cuffs have been ironed, they are 
ready for the folding operation, but, in qrder that this may be 
effected without damaging the starched linerff it is the usual 
prartice first to moisten the good^ along the seams either by 
means of water or steam. Seam dampening is now generally 
carried on automatically. One well-known form of machine con- 
sists of an iron ^rame supporting a flat plate or table in which is 
a wide^opening. Working in this opening is a grooved wheel. 
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beneath which— ^and in contact with it — is another wheel revolv- 
ing in a water tank. A third wheel covered with a felt br rubber 
band is mounted above the plaA? and its periphery fits the groove 
of the middle wheel. When it is necessary to dampen both 
sides of seams with this machine, the rollers are allowed to revolve 
in contact, from time to time, so as to moisten the upper roller. 
Collars are fed between the lower and*('entral roller which may 
be actuated either by hand or power. The upper roller can be 

raised or lo’*/ered as occasion requires by means of a foot treadle. 

• 

'Phe “ Torrance ” Seafu Dampener (Fig. 921A), represents a 
type of machine designed for the purpose of enabling both sides of 
seams t() be dampened automatically at one operation. It 
possesses certain features which are embodied in the foregoing 
machine, but only two pressure wheels are employed, both of 
which arc grooved to receive endless bands or cords. The lower 
cord passes over gnK)ved moistening rollers attached to a water 
tank placed beneath the plate of the machine, while the upper 
cord is moistened in a similar manner by means of grooved rollers 
in an overhead water tank. .Suitable guides are provided for 
automatically guiding the collars through the machine. 

Instead of using a cord for dampening the upper roller, an 
arrangement similar to that shown in Fig. 92 B, is frequently used, 
especially for very rapid work. In this, the seams are dampened 
by passing the collars between two miyed screws, revolving in 
contact with one another. The lower si^rew works in a water 
tank, while the upper one is kept in a moistened condition by 
allowing water to drop slowly from a regulating valve attached to 
a container (see figure) Collar guides are aftached to the 
plate, so that the goods have only to be fed into the machine. 

Steam is als(/ employed for dampening purposes, as it is 
found to be very q^uick and effective, though, unless carefully 
used, it is apt to produce “ blobby ” results. A simple steam 
dampener largely employed is shown in Fig, 92C. It consists 
essentially of a steam-heated tube, flattened at one end, so that a 
narrow slit is lefl. The seam to be dampened is held by hand 
and passed over .the slit through which iiscends sufficient steam 
to keep it in a hot moist, condition. The collar is then folded 
and may be shaped by holding it^round the tube for a few ‘seconds. 
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S.~OOLLAR AND OUFP SHAPING MACHINES. 

“ Shapers ” are used for shaping and setting collars and cuffs 
after they have been ironed and — if necessary — folded. In one 
for^j a steam jacketed enamelled tube is fixed to a table. The 
collar to be shaped is inserted into the upper end of the tube, and 
pressed down a certain distance, thus letiving room in the top of 
the tube for another collar. Eventually, the tube becomes filled 
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The time required to force a collar througV, the tube is suffi- 
cient tOf thoroughly dry and shape it perfectly round. It is very 
useful for airing and setting cellars and cuffs after they have 
already passed through an automatic shaping machine. 



Eld. 94. — “ItoLLbll” OoLLAIl SlIAl'lNO Mai'HINK. 
{W. Humnu'i'scales and Sons, Ltd,.). 


This type of shaper is largely used in conjunction with the 
“ Shaw ” edge ironer, but the tulDc is fixed horizontally and may 
be healed by any of the methods adopted for the latter. The burner 
employed is designed for use with any of the kinds of gas most 
readily available. 



Fig. 95.— “Heim” Aui;Pmatic Shaping Machine. 
(r. Braithwaite mul Son, Ltd.). 


unc well-known tyjfe of automatic shaper or curler consists 
of an indiarubber roller about 12 in. long by 2J in. in diameter, and 
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a polished stccl\ roller of smaller diameter (Fig. 94). The 
steel roller revolves at a higher rate of speed than the larges one and 
the pressure between them can, be readily adjusted by means of 
springs to give any degree of curl to collars or cuffs. 

“ Heim ” Automatic Double Collar Shaper . — This machine 
05) automatically folds, irons the seam, and curls collars 



I’iti. 96.— Neck-Banu ikoneh. 

^ • {J. mid T. Lane, Ltd.). § 

in one operation. On a suitaWe stand is mounted a wedge-shaped 
piece of iron heated by gas, a grc^ved wheel, and a curling spindle 
of special shape also heated by gas. The collar to be shaped is 
previously dampened at the seam on a separate machine, and fed 
into the shaper. It first passes over the wedge-shaped iron, which, 
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in conjunction with the grooved wheel caused it to assume the 
folded form, the seam being also ironed at' the same time. The 
collar is then carried by means ot driving bands round the curling 
spindle and emerges in a properly shaped condition. Many other 
combination folding and shaping machines are in use, but a con- 
sideration of space prevents us from describing them. 


6.-NeCKBAND IRONING MACHINES. # 


These arc used for ironing the neckbands of shirts and setting 
them up at the necessary angle. A typical neckband ironer is 
shown in Fig. 96. A cast iron standard supports a narrow roller 



\ Pig. 97A.— Neck-Band Ring for Fig. 97B,— Neck-Band Ring fob 

Hbabt-Bhaped Bands. Bound or Oval Bands. 

(I. Braithwaite and Son, Ltd.). 

provided with a flang^ on its outer edge. # Above this is a hollow' 
concave iron heated by gas. The roller is padded and is set in 
motion* by depressing a treadle, wRile the same action causes the 
heated iron to descend and exert *d varying degree of pressure upon 
the felt covered roller. 

.This machine is suitable for ironing both sides of neckbands. 
In aijjatlMf.^form of machine, the heated irdn is replaced by 
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a heated polishedV'oher. Both rollers travel at the same speed 
so that the neckband is not stretched. The machine is not suit- 
able for imparting gloss to the* bands, but it is commonly em- 
ployed for ironing the wrist bands of shirts without cuffs. 

^^Jeckhand Rings . — For “ setting up ” the neckbands of 
shiiH, flexible metal rings are frequently used. These enable the 
bands to be finished so as to stand up straight from the bosom 
and yoke. They expand the neckband to the proper size without 
undue stretching, and are easily adjusted for different sizes of 
bands. Fig. 97A represents a ring for usg with heart-shaped neck- 
bands, and Fig. 97R a ring for round or oval bands. 



Fi«. 98. — “Body” Ironer. 

{/. Braithwaite ami Son, Ltd.). 

In using them, a ring is placed inside the neckband, and the 
latter ironed with the wing in position. ^ 

3. Ironing Machines for^ Body Linen, Blouses, etc.— The 
ironing of such articles as aprons, shirt bodies, underwear 
of all kinds, skirts, overalls, et^., etc., is still done by hand in 
many laundries, but in large establishments special machines known 
as body-ironers are commonly employed as well as other labour- 
: saving apparatus for this class ot work. 
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Fig. 9S illustrates the ordinary type of /oody-ironer. Its 
essentvil features are a strong iron stand and two projecting 
parallel metal rollers. The top, roller is highly polished and can 
be heated by gas, while the lower one is padded with felt. A 
wooden receptacle is placed immediately beneath the rollers ; it is 
used to prevent the goods from coming in contact with tho^floor 
and dirty parts of the. machine during the ironing operation. 

Pressure on the treadle causes the padded roller to rise until 
it comes into contact with the polished roller and aMhe same time 



Fift. 99 . — Gkxeual Ikoner. 


ii7. and J. Lane, Lid.). 


a rotary motion is given to the rollers by means of suitable gear- 
ing. On releasing the treadle, the rollers are thrown out of gear 
and the padded rolled is lowered a few inche!#,^,thus enabling the 
operator to adjust the article being ironed while the rollers are 
stationary. In another type of, body ironer the usual gas heated 
roller is replaced by a steam-heated reciprocating iron, which is 
•shaped to fit part of the circumference of a hollow roller iz in. 
in dian^tftTe . This machine is «hown in Fig. 99. 
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PART II. 

THE PRINCIPLES AND PRACTICE OF 
MODERN LAUNDRY WORK. 


CHAPTER L 

Work of Trading Domestic Laundries. 

It has been previously mentioned that commercial laundry 
work may be conveniently divided into three great branches, 
viz. : — 1. Ordinary trading domestic laundry w^ork. 2 . New 
shirt, collar, and cuff laundry work, and 3. The laundering of new 
embroidered and plain soft finished goods. 

The processes and materials employed in each of these 
branches depend primarily upon the nature and condition of the 
goods and the kind of finish required. Consequently, the mode 
of treatment to which each of the different classes of goods is sub- 
jected will l)e described separately. 

The most important branch of the launder-iig industry is that 
in which the operations of washing and re-dressing soiled domestic 
articles are carried on. A considerable portion of this class 
work is still done in hand laundries, but these are being gradu- 
ally displaced by steam power laundries equipped with ingenious 
and highly efficient labour saving machines. In hand laundries, 
the mode of procedure is largely governed according to the kind 
of appliances available. • 

The principal processes involved in modern steam laundry 
work may be briefly classified as follows; — 

1. Checking, sorting, and marking. 

2. Washing. • 

3. Drying. 

4. Finishing. 

The washing and finishing processes include many inter- 
dependent operations, the various details of which are subject to 
considerable variation, Tiot only in different laundries, but even 
in the same laundry, according ito the kind of material to be dealt 
with and the machines in use. Woollen and silk goods — hnd in 
some cases those made from linen and cotton — are not starched, 
as this operation would degrade the soft, elastic, and other physi- 
cal properties which are so characteristic of animal fibres. 
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SECTION I.--GHEGKING, SORTING, AiylD MARKING. 

Each parcel of goods received at the laundry is taken to 
the sorting room, and the various articles sorted, and checked with 
those already entered in the customer’s book. • 

The sorting room should be a well-lighted and spacious ^art- 
ment containing a number of bins or boxes for the purpose of 
holding the various classes of soiled “linen.” 

The marking of the goods for future identification is also 
done in this room. * 

Only one bundle or basket of dirty ” linen” is opened at a 
time and the contents arranged in separate heaps on a suitable 
wooden support placed on the floor. Thus, if a bundle contains 
handkerchiefs, collars, and shirts, three separate heaps are made, 
and then by counting the number of each heap the customer’s 
washing book is checked at once. 

Instructions are given to the sorters in many laundries to 
place badly stained goods into a separate receptacle, so that the 
operator in charge of the wash-house may treat such goods for 
the removal of stains before they are washed. This practice 
has its advantages, inasmuch as it is well known that certain 
stains are more difficult to remove after the goods on which they 
occur have been ^washed in the usual manner, than before such 
treatment, and its adoption frequently obviates the necessity of a 
^e-wash. 

After sorting, the bundles are passed on to another operator 
who examines each article separately in order to see if it has been 
previously marked. 

Each customer is assigned a distinctive mark, and the articles 
marked acco^'dingly, either black ink or coloured cotton thread 
or tape being used for the purpose. Aniline black and silver 
marking inks are commonly employed for marking collars, cuffs, 
shirts, etc., \4hile cotton thread of various c^olours, or tapes, are 
used for marking coloured and delicate articles, as well as silk 
and woollen goods, expensive linens, etc. Tags of aluminium cov- 
ered with linen are largely used in America. They are specially 
adapted for goods which are simply washed and rough dried, t.e., 
rough dry goods, and can be applied instantaneously by means 
of an automatic affixing machine. Brass Jjins vdth wide flat bodies 
upon which the numbers are stamj^d are also used, while machines 
are available for stamping the goods in plain figures or letters 
with ink. 

; Special pens, made either of glass or an alloy, are used in hand 
marking With ink, and it is | comparatively^ simple matter to 
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make the numbers quite plain. When coloured cotton thread is 
employed, however, it is necessary to adopt a system of marking 
in which curved letters or figures are omitted. 

By using different combinations of two or more figures a 
vo^^large number of distinctive marks can be obtained. The 
tap^ frequently employed for woollens, etc., are either plain 
or interwoven with coloured thread in the form of numbers or 
letters. Plain tapes are marked with ink in the usual way. 

Many different systems of marking are in use for general 
work, but the most satisfactory method appears to be one in 
which numbers are employed prefixed with the initials of the 
customers’ surnames. In some cases a distinctive mark is used 
to indicate a collecting area, so as to facilitate the subsequent 
packing and delivery. As soon as the goods have been examined, 
and marked, (if necessary), they are placed in the special bins pro- 
vided. From ten to twenty bins are required, varying in size 
according to the nature of the articles for which they are em- 
ployed. The large bins are used for heavy goods such as blank- 
ets, coloured curtains, counterpanes, etc., while the smaller bins 
serve for the reception of the common articles of wear, and of 
the household. 

The mode of classification of the articles in sorting is subject 
to w'idc variation in different works, but it is obviously dependent 
upon the amount and nature of the work in hand. 

• . 

The following classification may be regarded as a typical 
example : — 

1. Shirts. 

2 . Collars, cuffs, and fronts. 

3. Table cloths and serviettes, j.e., table “linen.” 

4. Body “linen.” 

5. Muslin and^ other fine articles. 

6. Sheets, pillow slips, chamber towels, etc. 

7. Household dusters, dirty towels, etc. 

8. Curtains. 

9. Coloured cotton and linen goods. 

10. White Ind grey flannels, crickel jerseys, etc. 

11. Coloured flannels. * 

12. Stockings and socks * 

13. Blankets. 

14. Silk and half silk gocyis. 
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SECTION II.~WASHING. 

, COTTON AND LINEN GOODS. 

After the articles have bebn sorted and marked, they are 
ready for the washing process, which consists of a number of 
operations varying in detail according to the nature of the jj«rC»ds 
to be treated. ' 

The washing or scouring materials commonly employed are 
soap and sodium carbonate for linen and cotton goods, and soap 
and ammonia for woollen and silk goods. Special /.letergents are 
used as occasion demands. It is the usual practice to make up 
stock solutions of sodium carbonate and also of each of the differ- 
ent kinds of soap employed. The vessels used for this purpose 
are of galvanized iron, provided with open steam pipes for heat- 
ing purposes, and taps for drawing off the liquids as required. 



Fio. 100 .— Soap Am> Alkali Container. 
yii£avlove, Alliott anil Co. ^ 

They are either rectangular (F^. loo) or circular in shape. 
The following proportions may be used : — 

4 03 . Stock ^oda Solution. 

5 lbs. 58 per cent, alkali dissolved in 
20 gallons of water. 
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4 oc. Stock ^^oap Solution. — This is made by dissolving the 
necessary quantity of soap in water with the aid of hteat and 
subsequently making up the soh’.tion to a definite volume, so that 
one gallon contains 4 ozs. of soap. If the^ water is hard^ i oz. 
q£ sodium carbonate may be added to every twenty g^allons with 
a^d^tage before dissolving the soap. ^ 

Ara gfeneralYule, it is inadvisable to employ more than two 
stock solutions of different kinds of soap for ordinary work. For 
woollens, olive oil soap is usually preferred ; a stock solution may 
be prepared as above, using soft water tind omitting the sodium 
carbonate. It is the practice in many works to make up combined 
stock solutions of soap and sodium carbonate in order to econo- 
mize space and tanks. Such solutions should contain from abo^ut 
2^-3 ozs. of soap, and i to ijozs. of sodium carbonate per gallon. 

Although the chief operations of all washing processes are 
similar as regards underlying principles, they are, nevertheless, 
subject to considerable variation in practice. The number of 
operations involved ; the nature and strength of the materials em- 
ployed; the length of time occupied, and the actual methods 
adopted in carrying out the operations have all to "be very care- 
fully considered. 

Heavily starched goods are subjected to^a more stringent 
washing process than other goods, and the description given 
below of a typical process of this nature includes the principal 
features of all other washing processes carried on ^in rotary 
machines. • 

Washing Process for Heavily Starched Goods.— The usual 
process of washing collars, cuffs, etc., consists of the following 
operations: — • 

1. Rinsing in water. 

2. Washing in a solution of soap and sodium carbonate 

at a nvidium temperature. • 

3. Boiling in a fresh solution of soap and sodium 

carbonate. * 

4. Rinsing in hot water. 

5. Rinsing in warm water. 

6. Rinsing in cold water. 

I.— Rinsing in Wat^r or “ Breakdown. V— The first stage of 
the washing proces^? is known technically as the “breakdown.” 
It has for its objects the removed of substances soluble in water, 
and insoluble surface dirt. The fatter is loosened by the action 
of the water and is subsequently detached from the goods by means 
of the friction produced .during the rotation of the machine. Al- 
buminous substances, as well as* perspiration and other stains 
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are modified and more or less completely removed in this opera- 
tion. k is highly important that the temperature of the water 
should not exceed 110^-120^ F.,«n order to prevent the coagula- 
tion and fixation of stains of an albuminous nature. Other kinds 
of stains may also be so altered — by using water at too high a tem- 
perature— as to render them removable only with great diifUMiy 
in the subsequent oper<#tions. In many laundries the “ break- 
down ” is carried on with the aid of cold or lukewarm water ren- 
dered alkaline by the addition of sodium carbonate. This practice 
is undoubtedly of considerable benefit in the treatment of greasy 
and heavily starched goods, because in the first place, the alkaline 
solution exerts a slight emulsifying action on the grease, and in 
the second place, the starchy matter is more readily attacked. 
Thirdly, the removal of albuminous matter is accomplished with 
greater facility. Ihe use of sodium carbonate is also of advan- 
tage if the water is hard. • 

The most satisfactory method of effecting the removal of old 
starch yet introduced, is dependent on the property possessed 
by the enzymes of malt of converting it into soluble derivatives. 
Commercial malt preparations are now being extensively used 
in the breakdown for this purpose ; their employment in the latter 
operation, as well as in other ways, will be more fully discussed 
when dealing with examples of processes. It may be noted here, 
however, that they are useless in presence of alkalies, so that 
{heir emgloyment in the breakdown should always be preceded 
by a short agitation ofrthe goods in warm neutral water, in order 
to ensure the more or less complete removal of traces of alkali 
which are commonly introduced with the starch mixtures used in 
finisHing. • 

In parts of France and other European countries, the first part 
of the washing process consists of a steeping operation, the goods 
being allowed to remain in water or weak sf)ap liquor overnight. 
By adopting this method, the starchy matters and many other 
substances are rentlered soluble to a gre*ater or less extent, by 
complex fermentative changes, before the actual washing begins. 
It is much slower, however, than the rotary machine method, and 
more space is required, but on the other hand the “ linen ” is 
said to last longer. « o 

The amount of sodium carbonate addeefto the water for aid 
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supplied from a ct^vered tank placed in a suitable position at a 
high level, the water being kept hot by means of a circulating 
system in which the exhaust steam from the engine is fully util- 
ised. A floating valve is usually fixed to the cold water inlet, 
scKtis to ensure a regular and automatic supply of hot water; 
the oTitlet pipe should be fixed in the side of the supply tank 
near the top, in order to prevent solid matter from being carried 
into the washing machines. 

Fig. loi I '^presents a system of this kind designed by Royles 
Ltd. The exhaust steam from* the engme passes directly into 
the top of the heater — which is shown partly in section — and 
thence in a downward direction through a series of Row’s patent 
indented tulles, round which the water to be heated circulates. 



Condensed steam passes away at the bottom. The construction 
of the heater is suqji that the body may be 1*eadily disconnected 
and hoisted clear of the tubes, leaving the latter fully exposed for 
inspection and cleaning when reqtyred ; it may thus be used with 
hard water depositing scale. The mode of circulation of the 
water is clearly shown in the diagram. 

Breakdown.— Mode *of Proced^ire . — The hot and cold water 
valves are opened, and if the supply pipes have not been used for 
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some time, it is advisable to allow a quantity of the water to run 
to wa^te, owing to the danger of introducing iron rust into the 
machine. The outlet valve is tflen closed and the water run into 
the machine, the amount of hot and cold being so regulated that 
the temperature of the liquid when ready for use is about 

The volume employed should be sufficient to reach hjCff way 
up the gauge glass, btlt, half of this is enough both for the first 
and second suds. Cold water only, is usually run into the 
machine in the case of an alkaline breakdown, and the necessary 
quantity of sodium carBonate solution is then added. The soiled 
“ linen ” is next introduced and the machine set in motion and 
run slowly for about ten minutes. The waste water is then re- 
moved and the goods are ready for the next operation. 

It has been already stated that when sodium carbonate is 
added to hard water, insoluble carbonates arc usually precipi- 
tated, and it is conceivable that under the conditions of laundering 
practice, the precipitation of insoluble matter may take place in 
each fibre. 

If it were always practicable to add the sodium carbonate to 
the water before the introduction of the “ linen at each stage of 
the process in which alkali is used, precipitation within the fibres 
would either be entirely prevented or at any rate considerably dim- 
inished. This mode of procedure, however, is only practicable in 
jthe breakdown, because its adoption in all cases would necessitate 
the removal of the “ linen ** from the machine and its subsequent 
re-introduction at each of the stages immediately preceding the 
alkaline treatments. Of course, if the water in use has been 
properly softened, no precipitation should take place on the addi- 
tion of “ alkali.” The complete removal of insoluble carbonates 
from fibres which have been contaminated in this way, can only 
be properly effected by subsequently impregnating the articles 
with a suitable acid. Hence, a custom ha.?* arisen of rinsing the 
goods in an acid di^ring the final stages of.washing. Most authori- 
ties who have studied the matter, are agreed that vegetable fibres 
are frequently rendered harsh and their tensile strength consider- 
ably lowered by subjecting them to pressure at high temperatures, 
e.g., the ironing process, when contaminated with inelastic in- 
organic matter, sudi as calcium carbonate. ^^This is brought aboyt 
by the friction set up between ^the inorganid matter in the indi- 
vidual fibres, th^ fibres themselves, and the surfaces of the ironings 
machines. 

Insoluble matter which may have been used in previous finishi 
ing operations for ” filling purposes,’- is removed more or less 
comjJietely by the rubbing^ action of the articles upon each other 
dtifing the -rotation %>( the machine. 
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2. Washing with Soap and “Alkali” at a Medium Tem- 
perature. — This operation, commonly known as “first wjjsh ” or 
“ first suds,” immediately follows the breakdown. Its chief object 
is to effect the removal of substances which are readily emulsified 
hv soap solution at a medium temperature, any loosely adhering 
diri being carried away in the emulsion. Traces of non-coagu- 
lated Albuminous matter which have escaped the breakdown are 
also removed, while the soap solution employed easily penetrates 
and lubricates the individual fibres, thereby reducing the friction 
between the goods during the rotation ^of the machine. 

It is generally admitted that the cleansing action of soap in 
the “ first suds ” as well as in other washing operations is of a 
highly complex nature, and for more than a century, the elucida- 
tion of the problem has been the subject of numerous investiga- 
tions by various chemists. We give below a short account of 
the more important theories advanced. 

Determent Action of Soap. --The mode of action of soap solu- 
tion in removing dirt from textile and other materials has been 
explained in different ways. One of the oldest explanations is 
that hydrolysis occurs when soap is dissolved in water and the 
alkali thus liberated immediately attacks any grease on the sur- 
lace of the material to be cleansed. Berzelius and Chevreul held 
this view. * 

Rotondi, (/oKf. Soc. Chem. Ind., p. 6oi, 1885), considered that 
the grease is saponified by a basic soap which he believed to \fe 
formed by hydrolysis. , • 

Hillger, (]our. Amer. Chem. Soc. p. 524, 1903), maintains, 
however, that both these theories are illogical, inasmuch as the 
free alkali or basic soap liberated according to the first and 
second theory respectively, would have a far greater tendency to 
react with the acid part of the soap with which it was originally 
combined, than to saponify a neutral fat. ^ 

Another argument put forward against the above theories is 
that hot strong soap solutions possess greater# detergent properties 
than weak cold solutions, although it is well known that the latter 
are more readily hydrolysed than the former. Consequently, it 
is concluded that the detergent properties of soap solutions are 
not dependent upon the presence of products of hydrolysis. 

The most satijsifactory theory yet advanced is based upon the 
well-known property of soap solution of readily forming emulsions 
when shaken up with oils and fat». 

Hillger has shown that this property is not due to the pres- 
ence of alkali in the soap solution as was formerly supposed, but 
is a property possessed oy the soap alone. It was found that no 
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emulsion is produced when a weak solution *of caustic soda is 
shakeij up with neutral cotton-seed oil; but li an oil containing 
free fatty acids is used, an emulsion is readily formed. Further, 
no emulsion is obtained with a weak alkali and kerosene, whereas 
a solution of a neutral soap, (sodium oleate), gives an cmul^n 
both with kerosene and with neutral cotton-seed oil. From.fnese 
and other experimental observations, Hillger concludes that the 
detergent properties of isoap solutions can best be explained by 
their power of emulsifying grease, of readily penetrating fibrous 
materials, and of lubricating surfaces and impurities, so that the 
latter become less adherent to the materials and are easily removed. 

The physical properties of soap solutions have also been ex- 
haustively studied by several investigators and from the results 
obtained, various explanations have been offered in order to ac- 
count for the detergent property of soap. Careful experiments 
have shown that the surface tension of soap solution is only about 
two-fifths of that of water, while its cohesion is also comparatively 
low, and it appears highly probable that the value of soap solu- 
tion as a cleansing agent is dependent upon these properties to a 
greater or less extent. 

An important contribution to our knowledge of the subject 
has recently been made by Spring, (/our. Chem. Soc, 1909, A. 
1,628), who maintains that the theories hitherto advanced are in- 
admissible, as they seek only to explain the removal of greasy 
impurities. 

Some interesting experiments were made with soap solution 
and lamp black. It was found that when purified soot is shaken 
up with a 2 percent, soap solution, it is deposited almost as rapidly 
as from pure water, while with a soap solution containing less 
than 0.5 per cent, of soap, deposition requires about ten days. 
With a i.o per cent, solution, the soot is not completely deposited 
after two months, thus showing that a solution of soap of a cer- 
tain strength **exists which is best adapted ^or retaining soot in 
suspension. . 

If the soap solution containing soot in suspension is filtered 
through ordinary filter paper, (cellulose), the paper is not even 
blackened, Hut when pure water containing soot in suspension is 
filtered, the soot remains on the filter paper. 

This behaviour** is said to be due to rj^he formation of ^ 
soap-soot colloidal compound in cthe first case, and . a colloidal 
compdund of . cellulose and ?oot in the second case. The 
former is considered to be more stable than the cellulose-soot 
compound, inasmuch as? the latter ^is not formed when soot sus- 
pended ip soap solution is filteied. 
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Analysis of*the soap solution from which soot had settled, 
showed that the original soap solution had been decomposed into 
a basic soap and an acid scan, ^and that the soot had formed an 
absorption compound with the latter. The soot-acid-soap com- 
I^und was found to have no power of adhesion to objects in water, 
such^as skin, paper, wood, glass, etc. Cellulose also decomposes 
soap solution, but it fixes a basic soap, thus differing from soot. 

From the above results it is concluded that separation of soot 
(dirt) from cellulose (“linen ’’) is dependent upon the affinity of 
the former for acid soap and of the latter for basic soap, so that 
in the washing process basic soap is substituted for the dirt on 
the linen.” Thus if O represents the object defiled by the dirt 
D, and S is the soap, we have: — 0D + S = DS + 0, i.c., a simple 
example of substitution. 

It is interesting to note that alcoholic soap solutions do not 
form colloidal compounds with soot; and as it has long been 
knowm that such solutions lack ’cleansing properties and are very 
stable when compared with aqueous solutions, it would appear, as 
if, after all, hydrolysis plays a not unimportant part in connection 
with the cleansing power of soap. 

Other experiments were made by Spring with red ochre, 
clay, and silica, and the results obtained serve io confirm the con- 
clusions already given as to the general mode of action of soap 
solutions. • 

First Suds.''— Mode of Procedure.— Ahcr the waste water 
from the breakdowm has been run away, fresh cold water is intro- 
duced into the machine. Its volume or height as indicated by the 
gauge glass should be so regulated that the goods are just cov- 
ered. Sodium carbonate stock solution is next added, the quan- 
tity depending upon the nature of the goods and the degree of 
hardness of the wat<^r. For comparatively clean goods very 
little soda is necess'nry. Indeed, it is customary •in many laun- 
dries, only to add sodium carbonate when h^rd water is used, in 
order to effect economy in soap consumption by preventing its 
decomposition in presence of lime or magnesium salts. 

It wall be evident from this statement that the sodium carbon- 
ate should always be added to the water before the soap liquor. 

A sufficient qliantity of the stock solution of soap is next 
added, the particular soap use4 being dependent upon the nature 
and condition of the “linen.” k is impossible to give here the 
exact quantities of soap to use for the different classes of goods, 
since so much depends^ upon the amount of fatty matter in the 
soap used, the condition of the g(K)ds in hand and their weight. 
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In a few laundries the amounts of soap and s'oda employed are 
based ppon the approximate weights of the different batches of 
goods. This method is an excellf^nt one and appears to be finding 
favour amongst up-to-date launderers. It is undoubtedly more 
economical and ensures more uniform results than the usual gu^s 
work practice of adding sufficient soap to yield a good lathejp On 
the other hand, however, it is only possible to introduce a satis- 
factory system of this kirid by making a large number of careful 
observations during the washing of batches of different classes of 
goods and checking each fresh delivery of soap by chemical analy- 
sis. Still, when once such a system has been established and a 
reliable series of figures obtained for goods in different states, it 
will be evident that the success of a washing process will be 
less dependent upon the skill and judgment of operators who may 
prefer to work by noting the amount of lather produced. 

The exudation of the .latter over the sides of the machine is 
considered to be an indication that too much soap has l^een added. 
On the other hand, the presence of a sufficient amount of suds 
throughout the whole of the process is an essential factor in the 
production of satisfactory work. 

The first suds is not always carried on as a separate part 
of the washing process, but it is typical of the usual procedure 
in the treatment of collars, cufts, and other heavily starched goods. 

Slightly soiled goods containing only a small amount of 
Starch are subjected to the usual breakdown, but they are only 
washed oitce with soapeand soda, the temperature being gradually 
raised to the boiling point. The length of time occupied in the 
first suds varies in different laundries, but fiom 15 to 20 minutes 
is the average, the temperature of the liquor being gradually 
raised to 1 40^-1 60® F. 

3. Boiling with Soap and “ Alkali.*'— This operation is fre- 
quently knowp as “second suds,” “ seconcj wash” or “boil.” 
As soon as the first suds operation is finished, the waste liquor is 
removed, and freshwater at 100*^-110® P., introduced into the 
machine. It may be mentioned that it is undesirable to subject 
textile materials to sudden and wide changes of temperature, as 
the practice is liable to result in a gradual weakening of the fibres. 
Apart, however, frop this danger which is frequently ignored^ 
there may arise defects in the form of stains, l^caused by the pre- 
cipitation of greasy matter in combination with dirt. Consequently, 
cold water should not be added to hot goods, especially if the 
latter are impregnated with soap. 

In some tases, th^ goods ar® given^ a rinse in warm water 
after ^he.^rst suds, and then® fresh warm water is introduced. 
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Steam is next rltimitted, and the temperature slowly raised to 
the boiling point* soap and sodium carbonate having been pre- 
viously added according to requirements. A treatment of a^ut 
10-15 minutes at the boil suffices for the majority of goods, the 
>^hole operation being completed in from 20-30 minutes. 

The object of the second suds is to effect the emulsification 
of traces of greasy matter which have resisted the action of the 
soap and soda more or less completely in the previous operations. 
As a result of this action, the dirt associated with the grease is 
liberated and mechanically removed from the goods during the 
revolution of the machine. Starch on Seavily starched goods is 
more readily removed in this operation than in the breakdown 
or first suds, owing to the energetic action of the lx>iling alkaline 
solution. 

The emulsive properties of the soap, as well as the friction 
produced during the process are also of the highest importance 
in bringing alx>ut the complete removal of the last traces of im- 
purities. 

A bleaching operation is frequently carried on in conjunction 
with the second wash. In this case, a small quantity of the 
bleaching solution (which usually consists of sodium hypochlorite), 
is added directly to the contents of the machine. 

Bleaching powder solution cannot be used in presence of soap, 
as double decomposition would occur, resulting in the precipitation 
of insoluble lime soaps. , 

4. Rinsing in Hot Water.— The waste liquor from the second 
suds is removed as soon as the operation has been carried on for 
the necessary length of time. Hot water is then introduced into 
the machine in sufficient quantity to immerse the goods com- 
pletely, and the rinsing continued for about 5-i(5 minutes, the 
waste liquor being removed as before. It is highly important to use 
hot water in the first rinse, in order to remove more effectually, 
the soapy emulsion containing the impurities, ^ith which the 
goods are contaminated. We have already referred to the de- 
fects likely to be produced if cold water is allowed to come into 
contact with goods impregnated with soap-dirt emulsions. Fur- 
thermore, defects which ^re caused by the presence of precipitated 
matter can only be satisfactorily remedied by subjecting the goods 
to an acid treatment fbllowed by a re-wa#h. 

5. Rinsing in Warm Wa|er.— In this operation the goods are 
rinsed in fresh warm water for ^ few minutes, whereby te*aces of 
impurities left from the first rinse are removed. The goods are 
cleansed more effectually by the use of warm water, while at the 
same time sudden chafiges of temperature are avoided. It is ad- 
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visable to test the rinsing water with red litmus^ paper in order to 
make sure that all traces of alkali have been removed, i,e., if the 
acid bath is not employed. 

6. Rinsing in Cold Water^ — This is the final operation in 
washing, the goods being simply agitated for a few minutes Jjn 
cold or lukewarm water. Cold water rinsing is usually carried on 
in conjunction with blueing, in which case the requisite amciunt of 
“ blue water ” is added to the contents of the machine. 

SECTION III.—AUXILIARY OPERATIONS. 

In ordinary laundering practice, it is an almost universal cus- 
tom to carry on various auxiliary operations during the washing 
process commonly adopted for linen and cotton goods, and we 
may enumerate them as follows : — 

1. Acid treatment. 

2. Bleaching. 

3. Blueing. 

4. Starching. 

I. The Acid Treatment. — It has been stated in a preceding 
paragraph that insoluble carbonate of calcium may be formed 
in the fibres of the “ linen ” during the washing process, and in 
order to effect its removal many launderers use what is known 
as the ** acid bath*” w'hich merely consists of a weak solution of 
a suitable acid, in which the goods are agitated for a few minutes. 
The best acid to use is acetic, because it not only forms readily 
soluble salts with most metals, but it has practically no action 
on the “linen” or on the metal machines into which it is fre- 
quently introduced. 

In’ additipn to its use for the above-mentioned purpose, the 
acid bath is of the greatest importance for effecting the neutralisa- 
tion of traces of alkali which have not been removed during the 
previous rinsiijg operations, the products consisting of a very 
soluble salt and water. 

The chemical changes occurring in these reactions may be 
represented by means of the following equations : — 

CaC 03 + 2 C,H, 0 , = Ca(C,H 30 ,),+CO, + H^O 
Calcium+ acetic = calcium +carbon+water. 

carbonate acid acetate • dioxide 

Na,C 03 + 2 C,H, 0 , = 2 Nag,H 303 -f CO; + H,0 
' Sodium 4 ’ acetic — ^sodium +carbon-l- water, 

carbonate acid acetate dioxide 

' All soap^ntust be thoroughly^ removed irom the goods 
before tjiejf ^;'e allowed to come* into contact with the acid. The 
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Strength of the letter should be about J-i per cent., t.e., i to i lb. 
of the commercfhl acid to every lo gallons of water, and the 
goods should be agitated in the liquor for about 3-5 minutes 
immediately after the second rinse. The acid is then discharged 
^nd the goods given a thorough rinse in cold water. They are 
then blued. When basic or acid coal-tar dyes are used for blue- 
ing, ^he dye solution may be added to the ueak acid liquor, thus 
dispensing with the intermediate rinsing operation. Although, 
as stated above, weak acetic acid has practically no effect upon 
iron during the short time it is in contact with the machine, never- 
theless, it exerts a slight action on the insoluble soaps with which 
the inside of the machine is frequently coated. In this case, tlje 
acid causes a more or less complete decomposition of the soaps — 
according to its strength and temperature — with the formation of 
metallic acetates and fatty acids. The former, being soluble in 
water, are easily removed, but the latter are deposited upon the 
fibres and may ultimately give rise to stains. In exceptional cases 
it is necessary to remove the liberated fatty matter by emulsifica- 
tion with soap and “ alkali,’^ t.e., by a re-wash. 

If sufficient space is available, the acid treatment is best con- 
ducted in separate wooden tanks. This mode of procedure, how- 
ever, obviously incurs additional labour, and is not likely to be 
adripted to any great extent. In any case, it is essential that the 
goods be kept in motion during the subsequent blueing operation, 
so as to prevent unequal absorption of the blue. Hence, it. is 
customary to blue most goods in the rotary machine, whether they 
have been subjected to an acid treatment in tanks or not. 

2. Bleaching. — It is by no means an infrequent occurrence 
to find that many goods which have undergone the ordinary wash- 
ing process, are not white enough to be sent forward to the finish- 
ing departments. The parts of collars which have been in con- 
tact with the skin, commonly exhibit a yellowish colour, and 
washing in solutions of soap and sodium carbonat^has little effect. 
Similarly, many stains on table linen and otl>er goods cannot be re- 
moved by means of soap and soda. Hence, as the individual ex- 
amination and local treatment of all articles in the “ wash ” is not 
feasible, a custom has arisen, whereby the whole of the contents of 
the machine are subjected to a mild bleaching operation as occa- 
sion demands, a iolution of sodium hypocRlorite being generally 
employed for the purpose. Tl^ latter may be prepared electrolytic- 
ally from common salt, or by mixing solutions of sodium* carbon- 
ate and bleaching powder, as described on page 67. 

Solutions of bleaching powder, t.e., calcium hypochlorite, are 
used in some laundrieS, but these differ from solutions of sodium 
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hypochlorite in that they form precipitates With soap. Thus, 
they can only he used in separate baths, wh< 3 reas it is the in- 
variable!’ custom to add the sodium compound directly to the 
contents of the machine during the second wash. The reasons 
put forward for this departure from the recognised method of 
using hypochlorite solutions in textile bleaching, i.e., steeping in 
cold solutions, may be stated as follows : — ^ 

1. The method is ‘simple and does not interfere with the 

ordinary washing process in machines. 

2. A saving in time and space is effected. ^ 

3. The bleaching solution — when mixed with the wash liquor 

— is so weak that it would have little effect in the cold, 
but it is strong enough to bring about the desired result 
at a higher temperature. 

4. If a cold solution were employed, it would have to be 

much stronger in order to give the same results in a 
reasonable time, and its application would necessitate 
considerable waste if the operation were carried on in 
the washing machine. 

5. Many stains which are apparently unaffected in the 

presence of cold sodium hypochlorite .solution, are re- 
moved more or less readily when treated with a warm 
.solutiorv 

This custom of bleaching in conjunction with the washing pro- 
cess has now become quite general. In some laundries the opera- 
tion is earned on in thq first instead of in the second wash, while 
in others it is customary to bleach in the first hot rinse or in the 
second rinse. In the two latter cases a hot rinse follows the 
bleaching operation and then a rinse in weak acetic acid followed 
by another rinse in cold water. 

The defects which are liable to arise from the use of warm 
hypochlorite solutions are : — 

1. Diminution in the tensile strength of the goods. 

2. A harsh ancf unpleasant “handle.” 

3. A bad colour. 

Diminution in tensile strength may be brought about gradu- 
ally by subjecting goods to a weekly bleaching operation at a 
comparatively high t^perature whether fleces^ary or not, or by** 
using too much of the stock solujion at each operation. The 
omission of an acid treatment after bleaching, and neglecting to 
wash the goods thoroughly, induce the degradation of those 
^physical properties, e-g., colour, handle, etc., upon which the 
value of \^getable fibres depend^ 
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The volume of sodium hypochlorite required for the treatment 
of a definite quantity of goods, depends upon the percentage of 
available chlorine present in the solution, the condition of the 
goods, and their approximate weight. Twaddell’s hydrometer is 
generally used for the purpose of ascertaining the strength of the 
solution, but this mode of testing is by no means reliable, since 
the oegree registered by the hydrometer is not a measure of the 
amount of available chlorine present^ but simply indicates its 
specific gravity. So long, how'ever, as the solution is made in 
exactly the same way from bleaching powder and sodium carbon- 
ate of known strength, and the stock solution obtained tested 
with a reliable hydrometer, the results will be quite satisfactory. 
This statement does not apply in cases where standing bleach 
baths are used. 

Whenever a weak solution is required, it is only necessary to 
make a simple calculation and to dilute with water accordingly. 
For instance, if it were desirpd to make a solution of sodium 
hypochlorite to indicate 2® on the hydrometer, and the stock 
solution indicated 12^, it would only be necessary to take 2 
parts of the stock solution and dilute with 10 parts of water. 
This plan is essential when very weak solutions of known 
“ strength ” are required, i.c., if a chemical method of checking 
the strength is not employed. If the bleaching solution be made 
as required by the electrolysis of brine of constant strength and with 
the aid of a current of known voltage, it will be found that J:he 
amount of active bleaching agent contained in a definite volume 
of the electrolysed brine will vary only to a small extent from day 
to day. It is highly important, however, to adopt a definite 
chemical test when valuing a solution prepared in this way. 

All hypochlorite bleaching solutions are unstsfble and become 
weaker in bleaching properties when exposed to the air, but for 
all practical purposes in the laundry, the slight diminution in 
strength of sodium hypochlorite — prepared from bleaching powder 
and alkali ” — which takes place under th^ above conditions is of 
no consequence. 

In bleaching with chlorine compounds in the cold, it is well 
known that some of the decomposition products as well as traces 
of the original subslanccs are retained by fibrous materials with 
great tenacity, iind fitres contaminated \A this way are liable to 
become tendered or discoloui^d during the subsequent operations 
or on storing. It is highly desirable, therefore, to subject goods 
which have been bleached with hypochlorites under these condi- 
tions to an acid treatment, in order to ensure the complete de- 
composition of all traces of the bleaching solution and the re- 
moval of the resultant products. * 
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When a hypochlorite is used in the laundry, however, it is 
maintained that the usual conditions under w^ich its action is 
utilised,* i.e., at a comparatively high temperaTure in presence of 
“ alkali,” are such, that it is practically impossible for traces of 
the original liquid or its decomposition products to be left in the 
fibres. This view is undoubtedly correct, inasmuch as it ^s in- 
conceivable that an extremely dilute solution of sodium hypochlor- 
ite can withstand a boiling temperature for a considerable length 
of time in presence of oxidisable matter, without undergoing com- 
plete decomposition, even^ though the solution be strongly alkaline. 

It is not the general practice, therefore, to use subsequently 
an acid bath, simply because the goods have been bleached in 
the ” wash ” or first hot rinse. Indeed, it may be here remarked, 
that the advantages claimed in a previous paragraph for the 
acid treatment of goods which have not been bleached during 
the washing process, have not been recognised to any great extent 
in modern laundering practice. 

There is no doubt, however, but that its adoption is of the 
greatest utility, especially in view of the fact that there is a 
general tendency amongst launderers to shorten the rinsing opera- 
tions as much as possible, thus deliberately favouring the de- 
velopment of those defects, for the prevention or eradication of 
which, it is advocated. 

The bleaching action of sodium hypochlorite under the con- 
ditions which obtain in the second wash may be explained briefly 
by assuming that the njain chemical change is brought about by 
hydrolysis, whereby hypochlorous acid is liberated and immediately 
decomposed in presence of oxidisable matter, with the evolution 
of nascent oxygen, thus:— 

(!). NaOCI + H^O»NaOH+HOCl. 

(2). 2HOCI-2HCI + O2. 

Many other minor chemcial changes take, place at the same 
time, but these* do not, as a rule, Influence the final result given 
above, except in so far as its retardation or acceleration is con- 
cerned. 

With regard to the frequency of the bleaching operation in 
conjunction with the second wash, obviously, everything depends 
upon the state of the goods and the judgment of the operator,' 
but, if fhe washing process is carried on acedisding to the par- 
ticulars already given, and special ^ttention is paid to the rinsing 
operations, there should be no ^lecessity to bleach such goods 
as collars, cuffs, etc., more than once in every three or four weeks, 
« although , table linen ” may need a.mild bleaqb. every week, 
cording to, j4t^^ condition, f.c., whether heavily stained or not. 
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In washing *and bleaching expensive linen and cotton 
goods, great care is necessary in order to ensure the complete 
elimination of all traces of chlorine, and with this object in view, 
substances termed “ antichlors’* are sometimes employed. 

. The chief antichlors are sodium bisulphite and sodium thio- 
sulphate. They dissolve readily in water and react chemically 
with cnlorine, forming soluble products which are without detri- 
mental effect upon the vegetable fibres.' 

A J-i per cent, solution in cold water of either of these sub- 
stances is strong enough. A \\t\}e acid mt^y be added to the former 
with advantage. The goods— after bleaching and washing— are 
steeped in the cold weak solution of the antichlor for a few 
minutes, squeezed, and finally thoroughly washed. 

An interesting and important addition to the list of bleach- 
ing agents suitable for laundry work has been recently introduced 
under various names. This new product is known chemically as 
sodium perborate, and may be .used in the wash along with the 
soap. It yields excellent results and there is very little dan- 
ger of the goods being tendered by its use. It is already finding 
extensive application in steam laundries, as it effectually bleaches 
the yellow stains on collars due to human perspiration. The white 
obtained with sodium perborate is permanent, and is quite equal to 
the« white obtained by the use of any other bleaching agent. 

An account of its mode of employment is given under “ ex- 
6 , amples of washing processes.*’ 

3.— Blueing.— This auxiliary operation of the washing pro- 
cess has for its object, the masking of the yellowish appearance 
exhibited by nearly all “ white ” textile articles after treatment 
with alkaline detergents. The theory underlying the use of blue 
as a corrective of the yellow tint of fibres can be Ijest explained 
by first considering the nature of the blues employed, and we may 
here broadly distinguish between insoluble and soluble blues. 
Practically all solub*le blues possess the property o^staining veget- 
able fibres, when the latter are agitated in a weak aqueous solu- 
tion, but the amount of colour taken up is entirely dependent upon 
the nature of the blue. In the actual operation of blueing, only 
the slighest possible tint is required, so that soluble blues which 
are of no use from' the cotton and linen dyer’s standpoint, may 
often be employed wiA success in the laufidry. 

Insoluble blues occur in % very fine state of division and are 
deposited on the fibres in this f;^rm. Ultramarine and smalts are 
the chief representatives of the latter class, while the soluble blues 
are either coal-tar dyes, indigo derivatives, or mineral colours 
held in solution by oflier chemigals. 
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When ultramarine or smalts is used for blueing, a vast num- 
ber of infinitesimal particles of insoluble blue are deposited on the 
surfaces of the materials, but ihty are not deposited close enough 
to prevent the reflection of some of the yellow colour of the fibres, 
with the result, that a mixture of blue and yellow light is re- 
flected. When blue and yellow light are mixed in proper pro- 
portion, however, the sensation of white is produced,^ hence, 
bleached fabrics treated, with the necessary amount of such a 
blue exhibit an appearance which is far more pleasing to the 
eye than the original yellowish colour. • 

Excess of blue causes the fabrics to assume a bluish tint, 
while insufiicient, causes them to exhibit an inferior white. The 
theory outlined above is dependent upon the addition of coloured 
lights, but in considering the theory of the action of soluble 
blues in yielding similar results, we are concerned with the sub- 
traction of light. It is well known that a blue added to a yellow 
produces a green, and if we examine the spectra of all blues 
and yellows which produce greens on being mixed, it will be 
found that a greater or less amount of the green portion of the 
spectrum is transmitted by each. In other words, most blues 
and yellows are transparent lo green light, so that the latter 
is the light reflected when they are mixed. If we add a blue 
which does not transmit the green part of the spectrum to a yel- 
low, however, the resultant colour will be black, or grey provided 
the solutions are very weak, and this lesult explains the action 
of soluble' blues in neutralising the yellow colour of fibres. It 
will be evident from the above remarks, that the best blues to 
employ in the laundry are those which are opaque to green light, 
or in ‘Other yvords they should be transparent to those parts of 
the spectrum which are opaque to yellcw. Pure blues possessing 
these qualities are rare: most of them transmit a greater or less 
amount of gr^n. In practice, however, it k the custom to use 
red shades of blue, ue.y violets, because these transmit only a 
little of the bluish ^eeji in addition to red, blue, and violet. 

We must assume that the yellow of fibres transmits red, 
orange, yellow, and green. Therefore, on mixing two colours 
of this nature, i.e., yellow and violet, in the right proportions— 
or if we dye a yelIo\^ish fabric with a veVy wp#k solution of the 
violet, a grey, i.e., a mixture of^black and white, is produced, 
because, although both colours t;ransmit red, part of it is neutral- 
ised by the greenish blue of the violet, and the remaining por- 
;tions of the spectrum of the latter are opaque to the spectrum 
of the y^bw.^ Thus, no colour is reflected 
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Blueing. — Mode of Procedure . — Goods which have been 
washed in rotary machines are usually blued before remoyal, but 
special articles are blued by hand in a suitable wooden vessel, 
and subsequently passed between the wooden rollers of a wring- 
ing machine to remove excess of water. If ultramarine blue is 
employed in the operation, the requisite amount is weighed out 
^lnd pi^ed in the centre of a piece of fine calico. The corners of 
the latter are then gathered together iif the hand and the whole 
agitated in warm water contained in a pail until most of the blue 
has passed through the material. By adopting this method, im- 
purities are removed and the blue particles suspended in the 
water are in an extremely fine state of division, a condition which 
is esstmtial for the production of uniform tints on textile goods. 

The “ blue water ” in the pail is then added to the contents of 
the washing machine during the last rinse, and during the time 
that the inner cylinder is revolving towards the operator. If 
the blue be added while the cylinder is revolving in the opposite 
direction, it is distributed unequally upon the goods, thus giving 
rise to “patchy” effects. 

The amount of blue to be used can only be ascertained by 
practice, because not only does the nature and the amount of 
the goods in the cylinder vary from time to time, but the colour- 
ing powers, and shades of commercial ultrafnarine and other 
blues are also subject to considerable variation. 

When liquid blues are employed, it is only necessary to adfl 
the requisite volume diluted with water to the contents of the 
machine. 

It is often found that goods which have been blued, are either 
too blue, or exhibit a greenish, or slate tint. In ^his case ad- 
vantage is taken of the fact that ultramarine blues are readily 
decolourised in presence of acids, while “ Prussian blue ” is 
decolourised by means of alkalies. An objectioq^ble tint due 
to the use of the former may be removed, therefore, by agitating 
the goods for a few minutes in a warm solution of oxalic or other 
suitable acid of a strength of about i-it} ozs. per gallon, a i% 
solution xif sodium carbonate being used for the removal of a 
bad colour caused by use of “Prussian blue.” 

The primary caust of the green or sjate tint referred to 
above, is a defecti\fe washing process, in which the use of too 
much “ alkali,” and insulficient^oap, as well as insufficient water 
for rinsing purposes, are the main features. It is well fcnown 
that the frequent treatment of cotton and linen goods with hot 
alkaline solutions gradually causes them to assume a more or less 
pronounced yellow or ffrownish dolour. The production of in- 
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soluble soaps by the use of hard water, also’ accentuates this 
defect, ^as such substances may .contaminate tfte materials under 
treatment and become discolou|;ed by oxidation induced by the 
subsequent ironing process. An insufficient amount of soap in 
the washing operation contributes towards the production of a 
bad colour by “setting*^ the dirt and grease in the fibres of 
the materials, while thj^ incomplete removal of traces of ^alkali, 
or of soapy emulsions containing the various impurities, originally 
present on the goods in suspension, are also contributing causes. 
If, however, the yellow ^tinf is comparatively slight, no difficulty 
is experienced in masking it with the aid of a suitable blue. On 
the other hand, if a fabric acquires a distinct yellowish tint during 
the washing process, it is found in practice, that the subsequent 
blueing operation causes the material to exhibit a blue, green, 
or slate tint. The bluish tint is caused by the use of too much 
blue, the green tint by the use of insufficient blue, or by the use 
of an unsuitable variety, and the slate tint by “neutralising” 
the yellow with the co’*rect amount of a suitable blue. 

It is evident, from the above statements, that, if the yellow 
colour of the fibres is too pronounced, a perfect white cannot be 
obtained by blueing. 

As. previously mentioned, the blues employed for correcting 
the yellow lint of the fibres should not possess a greenish hue, 
since such blues are apt to impart a green tint, even to those 
fabrics which have been washed by methods which are in ac- 
cordance twith the best modern practice. 

In the United States of America, insoluble blues are rarely 
used, preference being given to soluble blues derived from coal 
tar. • Many dyes of this nature— especially those known as basic 
dyes — are pattially precipitated from their solutions when brought 
into contact with water containing calcium and magnesium car- 
bonates in solution, i.e., hard water. In order, therefore, to 
overcome thiS’ objectionable feature— which ‘may cause the blue 
to be deposited on fhe goods in specks— it is the general custom 
to add a little oxalic acid to the first rinsing water immediately 
before the addition of the solution of blue, so that the calcium 
salts are converted into insoluble oxalates, which apparently have 
no action on the dyes used. The acid also serves for the purpose 
of neutralising traces of alkali, while iron,>^f<;ompounds are dfs* 
solved ; consequently there is mqch less danger of the goods 
quiring a bad colour during th^ subsequent operations. 

If an acid dye is employed, acidulation of the water is neces- 
sary in ord^ to libefAte the colouring principle of the dye. AI- 
kaji are used along witl\. soap and' the colour subsequently 
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developed in the Scid bath. A hot rinse should always be given 
to vegetable fibres after treatment with oxalic acid, and thij should 
be followed by two cold rinses. The amount of acid employed 
varies from about 1-2 ozs. per 10 gallons of water and the time 
occupied from about 3-5 minutes. 

4. Starching. — It is now an almost universal custom in power 
laundries to starch certain classes of goods in the washing 
machine during the last rinse. This practice obviates the neces- 
sity of a subsequent starching operation in a special machine, 
and is especially suitable for the treatment of such goods as 
table cloths, serviettes, and other articles which do not need to 
be very stiff, but yet require to be impregnated with a small 
amount of starch in order that a certain finish may be imparted 
during the subsequent ironing processes. Collars, cuffs, and 
shirts, are frequently treated with weak boiled starch in the 
washing machine previous to the main starching operation. 

The starch commonly employed is either maize, rice, or 
farina, according to the quality of the goods to be treated, and 
the nature of the “ finish ” required- It is mixed with the neces- 
sary quantity of cold water, and then boiled up in a suitable 
vessel, after which it is added to the contents of the machine. 
If the paste thus obtained is not perfectly smooth, it should be 
filtoied through a piece of calico. * 

In some works it is customary to add a small quantity of 
one of the numerous proprietary “ glazes to the starch pasted 
a good quality of curd soap, however, giwjs good restilts. The 
approximate amounts of the ingredients required for starching a 
load of table “ linen ’’ in a loo-shirt machine, the water being in 
sufficient quantity to allow the goods to be impregnated in a 
uniform manner, are as follows : — 

i-i^ lbs. rice, maize, or potato starch, 2-3 ozs. “glaze,’* 
3 gallons of water. ^ 

The “ glaze “ used should be readily miscible with the starch 
mucilage. It may be omitted, and soap use‘d instead. 

The actual starching operation is conducted as follows : — 
After the blue has been added in the last rinse, the machine is 
allowed to run for a few minutes ; the outlet pipe is then opened 
for a short time in order to remove exces^ of water and the 
thin boiled starch 3 itrociuccd into the machine, which is kept in 
motion for about 3-5 minutes. tThe goods are then ready to be 
removed. , 

In order to obtain concordant results with different batches 
of similar articles, it is very important that the boiled starch 
should not be unduly (filuted or «sed too strong; consequently, 
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the volume of water contained in the machine%efore the starch 
paste added, should remain constant for equal weights of dif- 
ferent batches of the same clas§ of articles. Furthermore, it is 
necessary to use warm water when starching in this way. 

SECTION IV.-EXAMPLES OF PROCESSES. 

In the following pages a series of typical examples i^f given 
to illustrate modern metltods of washing the different classes of 
cotton and linen goods in rotary machines. 

The approximate areounts of soap and “ alkali,” etc., given 
in each example are for a full load in a joo-shirt machine. 

Collars, Cuffs, and other Heavily Starched Goods. 

Exampla 1 1 — 

1. Breakdown for lo minutes using warm water ; remove dirty liquor. 

2. First suds. Use cold water, and add i gallon stock soda solution 

(4 ozs.), and 3 gallons stock soap solution. Run machine 15-20 
minutes, gradually raising temperature of liquor to 140^-160° F 
Remove waste liquor. 

3. Second suds. Use warm water , add f gallon stock soda solution and 

2 gallons stock soap solution. Bring liquor to boil in about 10 
minutes and boil 10 minutes. Remove waste liquor. 

4. Rinse in hot water for 3-5 minutes. 

5. Rinse in warm water for 5 minutes. 

6. Rinse and blue -if necessary— in warm or cold water, 

■xarnpla 2i— ^ 

I. Breakdown for 5 minutes in cold water containing J gallon stock soda 
solution. Remove liquor. 

• 2. First suds. Use i gallon stock soda solution and 2^ gallons stock 

soap solution. Run machine for 10-15 minutes, gradually raising 
temperature ofsliquor to 140^-160*^ F. Remove waste liquor. 

3. Second suds. Introduce warm water into machine ; also i gallon 

stock soda solution and 2^ gallons stock soap solution. Bring 
. liquor to boil in 15 minutes and boil 10 minutes. Remove liquor. 

4. Rinse^n hot water for 5-6 minutes. 

5. Rinse in fresh hot water for 3-4 minutes. 

6. Rinse and blue in lukewarm water. 

It is evident from a consideration of previous statements 
and the detailf given in the above examples, that the more or less 
complete removal o^ starch from heavily starched goods in the 
ordinary washing process is dependent chiefly upon the following 
factors 

1. The peculiar properties of soap solutions, [vide p. 229] 

2. The rubbing action of the articles upon each other. 

3. Influence of* heat. 

4. Amount of starch present. 

5/ The length of time occupied in the process. 

6. The presence or absence of ” glazes.” 

The action of soap solution has been already discussed. It 
is well,, known that if insufficient soap be «sed in the machine, the 
dii t ‘already extracted exhibits* a tendency to settle out on the 
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goods. Friction Is of the greatest service in loosening the starchy 
matter, while it is prevented from becoming excessive^ by the 
action of soap and alkali as fibre lubricants. Heat facilitates 
the action of the detergents, but excessive amounts of the latter 
are of little use in hastening the removal of starch, while apart 
from considerations of economy, they exert a degrading influence 
on th^ fibres. 

The process becomes more complicated when “ glazes” con- 
taining insoluble matter have been used in conjunction with 
starch for welding the surface' fibres" together. 

Obviously, a more rational system of washing than the fore- 
going, would be one in which the starch could first be converted 
into soluble derivatives so as to facilitate the subsequent deter- 
gent and penetrative action of the washing solutions employed. 
A method of removing starch from fibres based on this principle 
has long been used in certain textile trades, but it is only during the 
last few years that the practice* has been successfully introduced 
into laundries, owing chiefly to the lack of inexpensive and suit- 
able compounds capable of bringing about the desired result 
in a comparatively short period of time. 

With the introduction of concentrated malt extract prepara- 
tions for textile purposes, however, the washing problems, in 
so fur as the removal of starch is concerned, haVe been very much 
simplified. The proper use of one of these preparations in the 
breakdown is of considerable advantage, because, apart fromm 
slight reduction in the total time occupied^ as compared with the 
usual washing process, a less drastic treatment is permissible, so 
that the “linen” undoubtedly lasts longer and its “colour” 
is better and more uniform. 

Commercial malt preparations are sold under various pro- 
prietary names, and considerable care needs to be exercised in 
order to ensure that a reliable article is obtained. The extract 
is simply added to ^ordinary water, the solution thus obtained 
being used at temperatures between 105^-1600 F. The most in- 
tensive action of these compounds occurs between 140^-1600 F., 
but their action on starch ceases at temperatures above 168® F. 
They may be used either in the breakdown or in separate baths. 
In the latter case, the bath can be kept for^a considerable time, 
fresh quantities of 3the Sialt preparation being added as occasion 
demands, until the liquor finally becomes too dirty to be further 
utilised. This mode of procedure*is carried out by adding Ihe re- 
quisite amount of the malt preparation to warm water contained in 
a suitable tank. The temperature of the water should be -raised 
to about 120® F., and^the goody— which have been previously 
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well rinsed in lukewarm water — steeped overnight while the bath 
cools dpwn, or if preferred, for a comparatively short time during 
the day, while other goods are Joeing washed. If this method is 
adopted the length of time of the subsequent wash may be short- 
ened from about lo to 15 minutes. In most laundries, however, 
in which malt extract is used, it is customary to carry out the 
treatment in the rotary, machine. In this case, the least^ossible 
amount of water consist^^nt with the proper manipulation of the 
goods should be used, and the machine run for a reasonable 
length of time — about i£>-i5 minutes — since successful results arc 
chiefly dependent on (a), the liquefying and saccharifying powers 
of the malt enzymes ; (obviously, the greater the volume of a solu- 
tion containing a definite weight of malt-extract, the slower will 
be its action on starch) ; (b), the temperature employed, and (c), 
the time occupied in the treatment. 

In order to prevent the- coagulation and fixation of albuminous 
matter— usually present on the goods, as well as in malt pre- 
parations — it is inadvisable to exceed a temperature of 120® F., 
so that a longer period of treatment is desiraHe than at a tem- 
perature of (say) 140^ F. 

It is well known that the activity of malt enzymes ceases 
in presence of solutions of soap or alkali; hence if chemicallj' 
softened water isf employed, it is essential that any traces of 
alkali which may be present, should be neutralised by adding 
Ihe requisite quantity of a suitable acid, preferably acetic, before 
adding the malt extract to the water. 

Malt preparations are now used on a very large scale ir 
the treatment of collars, cuffs, and shirts. They are of cspecia’ 
value *for effecting the rapid removal of starch from soiled col- 
oured goods* 6.g., printed shirts, cuffs, etc., with a minimunr 
amount of friction, thus enabling the brightness and intensitj 
of shade of each colour to be more fully preserved than appears 
to be possible in the ordinary process of washing. An example 
is given below: — « 

Exa,mple 3 1 — 

1. Breakdown for 5 minutes in cold water. 

2. Second breakdown for 5-15 minutes at about 120° F. with the additiw 

of 4-6 ozs. of malt extract. Remove liquor. 

3. First suds. Use cold water, and add i gallon stock soda soluttoj 

and 2^ gallons stock soap solution. Run m|ahtne for 10-13 minutes 
Raise temperature of liquor gradually to 140^-160“ F. RemoVi 
waste liquor. ^ 

4 . . Second suds. Use warm H'ater and soda as before. Also 2 gallon 

stock soap solution. Bring liquor to boil in 10-15 minutes and btil 
, for the same length of time, ^Remove liquor. 

5'. Rinse in warm water for 5 minutes, 

^ 6r^ sec6nd rinse in warm watea. 

^7. Rinse and blue in cold water. 
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The length oi time of each of the various operations may be 
reduced or increased according to the condition of the goods. 
Reference has been made in a preceding paragraph to the use of 
a standing bath for the treatment of heavily starched goods with 
malt preparations, and it would appear as if this mode of pro- 
cedure offered certain advantages — especially as regards efficiency 
and e^nomy — when compared with the i\se of such substances in 
the breakdown. On the other hand, h«)wever, the practice gives 
rise to many complications in dealing with the work as it is re- 
ceived and entails additional labour,' wj;iile unless great care is 
taken, it may induce the formation of mildew stains ; hence steep- 
ing in tanks is not likely to meet with any great measure of suc- 
cess, at any rate in domestic steam laundries. 

Example 4:— 

This process includes a bleaching operation with sodium 
hypochlorite or other suitable “chlorine bleach.” 

1. As in No. 2 process. 

2. Ditto. 

3. Second suds. Introduce warm water into machine; also } gallon 

stock soda solution, 2J gallons stock soap solution, and pint of 
sodium hypochlorite 14*' Tw. Bring liquor gradually to boil and 
boil for 10 minutes. Remove waste liquor. 

4. Rinse in hot water for 5 minutes. 

5. Rinse in fresh hot water containing i ^of its, weight of commercial 

‘ acetic acid for 5 minutes. 

6. Rinse in hot water for 5 minutes. 

7. Rinse and blue in warm water. 

Example 5:— ^ > 

This includes a bleaching operation with sodium perborate. 

1. Breakdown for 10 minutes using cold water. Remove dirty water. 

2. Introduce fresh cold water into machine, and add i % (on weight of 

goods) of sodium perborate (containing 10 % available oxygen) and 
2 of curd soap previously dissolved. Bring to boil in 15 minutes 
and, boil 20-30 minutes. Remove liquor. 

3. Rinse in hot water for 10 minutes. 

4. Warm rinse apd blue. ^ 

A malt breakdown may be employed v ith advantage in each 
of the examples given above. In works in w^hich the cold process 
of starching is employed, it is advantageous to give collars, 
cuffs, etc., a preliminary treatment with boiled starch in the wash- 
ing machine as aln described in a preceding paragraph. For 
this purpose about i-i^Jbs. of maize or ric% starch are boiled up 
with 3 gallons ofVater, and the pasty mass added to the last 
rinsing water. This method nftiy be adopted in all the foregoing 
processes. • 

Table “ Linen.” — The impurities which have to be removed 
from table linen duriqg’ the washing process are dirt, starch, 
greasy matter, and stains of different kinds. Only a small 
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amount ot starch is usually present — indeed, in some cases it is 
not used in finishing table linen — and both the nature and amount 
of the bther impurities vary to a considerable extent. 

It is evident, therefore, tha^ a washing process of much Icsis 
stringency than the examples given above for the treatment of 
heavily starched goods will suffice for such articles as tablecloths, 
serviettes, etc. / 

The following are" Uwo typical examples: — 

Example 1 1 — 

1. First suds. Use | gallpn stock soda solution and ^ gallon stock soap 

solution. Temperature of liquor 120“ F. Run machine for 15 
minutes. Remove waste liquor. 

2. Second suds. Use cold water and add i gallon stock soda solution-f 

2 gallons stock soap solution. Raise gradually to boil and boil 15 
minutes. Remove liquor. 

3. Rinse in hot water for 5-6 minutes. 

4. Rinse in warm water ; blue, and starch, using i J lbs. maize or rice 

starch in 3 gallons of boiling water. 

If the good.s are not white enough they may be subjected 
to a bleaching operation with sodium perborate, sodium hypo- 
chlorite, bleaching powder solution, or one of the proprietary 
“ chlorine bleaches ” on the market. If one of the latter is used, 
the operation may take place either during the boil or the first 
hot rinse, or immediately after the latter, but the greatest care 
should be taken ip ensure the complete removal of all traces of 
soap when using a “ bleach containing a salt or salts of a 
metal capable of decomposing .soap, e.g., bleaching powder solu- 
tion. The operation may also be conducted in the cold, using a 
slightly stronger solution or working for a longer period, and 
should be followed by thorough rinsing, first in warm and then in 
cold wter. A souring operation, t.c., treatment with weak acid 
is advantageous and usually follows the first rinse after bleach- 
ing, a final rin.se completing the process. The use of sodium 
hypochlorite in the washing process commonly employed for 
table “ linen, V is shown in the following example: — 

Example 2 1 — 

1. Breakdown in^cold water for 5 minutes. Remove water. 

2. Alkaline breakdown. Use | gallon stock soda solution. Raise to 

120** F. in 10 minutes. Remove liquor. 

3. Wash. Use warm water and add 3 gallons stock soap solution 4 - 

^ gallon stock soda solution pint of sodium hypochlorite 
14^ Tw. Raise to boil and boil 15 minutes. Remove waste liquor,, 

4. Rinse in hot w&ter for 6 minutes. 

5. Blue and starch. Use 1^ lbs. of starch previously boiled in a few 

^ gallons of water. ( 

Body “Linen.” — The variou.s article.s comprising body 
‘ linen ” and practically all articles with tapes are commonly 
vashed in open net-work bags, in order fo prevent entanglement 
luring the rotation of the cylinder. With a similar object in 
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view all attachecf strings, e.g., apron strings, etc., are carefully 
tied before the goods are introduced into the machine. In addi- 
tion to dirt, body “ linen ” is usually contaminated with perspira- 
tion, which, being of an albuminous nature, is best removed by a 
preliminary treatment with an alkaline detergent at a medium 
temperature. Yellow perspiration stains are commonly met with, 
and t% most satisfactory method of effecting their removal ap- 
pears to be a treatment with sodium pprlDorate in the wash. In 
other respects the washing processes are similar to those already 
described. , , c 

Example i- 

1. Breakdown for lo minutes at loo® F., using ^ gallon stock soda 

solution. Remove waste liquor. 

2. First suds. Run machine for 20-25 minutes. Raise temperature to 

140°- 1 60® F. Use i| gallons stock soda solution and gallons 
stock soap solution. Remove liquor. 

3. Second suds. Use i gallon stock soda solution and 2| gallons stock 

soap solution. Raise to boil and boil 15-20 minutes. Remove 
waste liquor. 

4. Rinse in hot water for 5-6 minutes. 

5. Rinse in warm water and blue. 

A little boiled starch may be added in last rinse if desired. Ijf 
colour of goiids is unsatisfactory, add l-i% of sodium perborate 
to contents of machine in second wash. 

, Handkerchiefs, Muslins, etc. — These ar^ frequently con- 
taminated with stains and a considerable amount of dirt of a 
variable nature, so that it is customary to subject them to a 
fairly energetic treatment. Practically all the processes advo- 
cated for heavily starched g<x)ds are suitilble, the length of time 
occupied in each operation being increased or shortened according 
to the condition and nature of the g(X)ds. 

Example 1— • 

1. Breakdown for 5-10 minutes in the cold using ^ gallon stock soda 

solution. Remove liquor. 

2. First suds, yse | gallon stock soda solution and i gallon stock soap 

solution. Run machine for 15-20 minutes, ^raising liquor to 
I40 °-i6o° F. Remove waste liquor. 

3. Second suds. Use stock soda solution as before and gallons stock 

soap solution. Raise to boil and boil 10 minutes. Bleach if 
necessary. Remove waste liquor. 

4-6. Three rinses ; blue in last rinse. 

Household Dusters, Dirty Towels, etc. — Thcvse are generally 
contaminated witlj, a greater amount of dh-t and greasy matter 
than the classes of goods dealy with in the preceding paragraphs ; 
consequently a more energetic treatment is desirable, and larger 
amounts of soda can be used wfth advantage. As starch is not 
usually present, a treatment with malt extract is, of course, of 
no advantage. 
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Example i— 

1. Breakdown for 5-10 minutes in the cold usmg gallons stocli 

soda solution. Remove liquor. 

2. »• First suds. Use i gallon stock soda solution + gallons stock soap 

solution. Run machine for 10 minutes. Temperature as in 
previous examples. Remove waste liquor. 

3. Second suds. Use warm water and add soda as before -f- 2 gallons 

stock soap solution. Run machine for 15-20 minutes under same 
conditions as in second suds. Remove liquor. ^ 

4. Third suds. Use jvarm water and add i gallon stock soda solution 

2 gallons stock soap solution. Also add “bleach" if necessary. 
Raise to boil and boil 10 minutes. Remove waste liquor. 

5. Rinse in hot water for 5,-7 minutes. 

6. Rinse in warm watar for 5 minutes. 

Sheets, Pillow-Slips, Chamber Towels, etc. — These arc w ashed 
in the same way as table “ linen,” preference being' given to the 
first process, unless the colour is unsatisfactory, in which case 
the second process should be employed, or the goods subjected tc 
a separate bleaching operation. 

White and Cream Curtains. — Lace curtains are washed 
either in the machine or by hand. The latter method is usually 
adopted when the curtains have become weak by long exposure 
to the sun, or when only a small trade is done in such goods. 
It is the general practice when washing curtains in rotary 
machines to enclose them in open net-work bags to prevent en- 
tanglement and also to lessen the strain on the lace. New cur- 
tains of inferior quality often contain mineral impurities such as 
china clay, etc., which are added to the size pastes used in sizing 
the threads. Goods of this nature require careful handling. 
Formerly, "the first opejation in washing curtains in machines con- 
sisted of a breakdown in a weak solution of sodium carbonate, but 
now that the launderer has a choice of numerous ” starch sol- 
vents,’*' it is more rational to steep the goods, first of all, in 
water containing a small quantity of a malt preparation, and to 
wash subsequently according to one or other of the 'methods 
given below. ^ , 

Example 1 1 — 

z. Steep overnight in warm water containing from lb. of a suitable 
malt preparation in every 20 gallons. 

2. Breakdown for 5 minutes in lukewarm water + i gallon of stock soda 

solution. Remove liquor. 

3. First suds. Use stock soda solution as befcore and 2-3 gallons stock 

soap solutioiy Raise temperature of liquor to about 150'* F. in 
, 15 minutes. Remove waste liquor. * t'^ 

4. Second suds. Introduce warm water into machine ; add f gallon sodi 

splution and soap as before* also pint sodium hypochlorite 
14" Tw. Raise liquor to i)oiling point and boil for 10 minutes. 
Reihove liquor. 

5. Eipse in hot water for 5 minutes. « 

6. Ripse in warm water for 5 minutes. 

knd rinse in cold water 
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The above process may be employed for new curtains con- 
taining size and mineral matter, and for goods which have not be- 
come too weak by long exposure to sun and air. * 

Example Ex— 

1. Breakdown in warm water for 5 minutes. 

2. Breakdown for 10 minutes, using 4-6 ozs. malt preparation. Tem- 
% perature about 120** F. Remove liquor. 

3. First suds. Use cold water ; add 1 gallon stock soda solution and 2 

gallons stock soap solution. Run nrachine for 15 minutes gradually 

raising temperature of liquor to i4o‘'-i6o‘* F. Remove waste liquor. 

4. Secon<|^ suds. Use warm water, and add soda and soap as before. 

Raise to boil and boil 10 minutes. Remove liquor. 

5. Rinse in hot water for 5 minutes. 

6. Bleach with i-ij pints sodium hypochlorite, or bleaching powder 

solution 14° Tw., in lukewarm water. 

7. Rinse in hot water for 5 minutes and sour with acetic acid. 

8. Rinse in cold water and blue. 

In the foregoing example, the goods are in the machine for 
a longer time than in the first process, the difference being due 
to the malt breakdown, the bleaching operation, and the final 
rinses. Like the first example, it is best adapted for compara- 
tively strong goods. Weak curtains and those of an expensive 
nature are u.sually washed by hand. 

In hand washing, the curtains are immersed in a solution 
of a neutral oil soap contained in a wooden or earthenware vessel, 
an3 gently rubbed by tlie operator from time to time. Finally 
they are rinsed and blued in another vessel. The “ .soaping’* is 
repeated with fresh soap if one treatment does not yield satisfaetdby 
results. Cream curtains are treated in the same mander as white 
curtains, but they are subsequently tinted either with a coal-tar 
dye or with “nitrate of iron.” If the latter is employed, the 
goods are immersed in a weak solution for a short tjme, squeezed, 
and then passed into a dilute solution of sodium carbonate, where- 
by an iron buff shade of greater or less intensity,— according to the 
^strength of the “njtrate of iron” bath and the Icjpgth of time of 
treatment, — is developed and fixed on the fibre. 

Coloured Cotton and Linen Goods.— The articles included 
under the above heading are printed shirts, cuffs, handkerchiefs, 
furniture covers, curtains, etc. ; and also similar articles in which 
the colour effects have been produced by using dyed threads in 
the weaving process. Goods of this natur^ must be treated with 
great care, as miifciy 01 the colours are not fast to alkaline solu- 
tions, although the majority usually withstand a warm solution 
of an oil soap. If starch has ibeen used in finishing, the first 
part of the washing process should consist of a steeping opera- 
tion for a short time in a weak solution of malt extract at a 
temperature of about* 9 oO I 
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Coloured cotton and linen goods are not often washed in the 
rotary machine unless it has been found that the colours are not 
apprechibly affected by the solutions used. The usual practice is 
to employ ordinary round wooden vessels. In the absence of 
starch, the goods are first agitated by hand in lukewarm water 
and then in a warm solution of an oil soap. If the articles are 
very dirty, a second treatment in a fresh soap solution^will be 
necessary ; badly soiled p^rts should be brushed with soap solution 
on a suitable board. Finally, the articles arc rinsed in warm 
water and then in dilute acetic acid, after which they are hydro- 
extracted and dried. 

In dealing with parti-coloured goods of any description, it 
is of vital importance not to allow them to lie about in the wet 
state, or the colours will “ run ” or “ bleed ” into the white parts 
of the materials. Many colours which are extremely fast to 
washing, are, nevertheless j subject to “bleeding” under these 
conditions. 


SECTION V.- WASHING. 

WOOLLEN AND SILK GOODS. 

In the preceding pages we have given a detailed description 
of the various washing processes used only for articles made of 
cotton and linen. The mode of cleansing woollen and silk goods 
vWll now be described. 

All articles made ()f wool and hair have to be handled very 
carefully in the laundry, in order to avoid, as much as possible, 
the felting or shrinking which readily takes place under suitable 
conditions. The usual explanation of the cause of felting has 
already been given in the chapter dealing with textile fibres, and 
it is well known that this property possessed by wool and allied 
fibres, is influenced to a great extent by fri(5tion at a high tem- 
perature, especially in presence of alkaline or acid solutions. 
Consequently, it is essential that the temperature of the liquors 
used in washing should be carefully regulated; too much friction 
must be avoided, and the wash liquors should consist of solutions 
of slightly alkaline oil soaps that readily penetrate the fibres, and 
do not gelatinize quickly on cooling. i 

Felting does not take place ^so readily with fine wools as 
with the coarser varieties, but |n laundry practice, the mode of 
washing is not often altered to suit the kind of wool from which 
the different arifcles have been made, so that much depends upon 
the slki^lTof^ the operators. * 



WORK OF TRADING DOMESTIC LAUNDRIES 


258 


The better qualities of woollen goods are still washed by 
hand in most laundries, vessels of wood or earthenware being 
employed for the purpose. The former are usually made ^y cut- 
ting 40-gallon oil casks to the requisite size. Heavy goods and 
many articles of wear are commonly washed in the ordinary 
rotary machines, but in well equipped laundries, specially de- 
signed i^achines termed “ flannel washers ” are used. One of the 
best known of these is the Williamson Funnel Washing Machine y 
which is shown in Figs. 102 and 103, the latter being a sectional 
end view. It r^onsists essentially ol a wooden trough in which a 
“press” or “hammer” swings backwards and forwards when 
actuated by the driving gear. The trough and other parts of 
the maciiine are supported by means of iron standards of a con- 
venient W’orking height. A pair of squeezing rollers is placed 



Fig. 102.— Williamson’s Fl.vnnkl Washei;. • 

(Manlo2^>, AUioit and Co.. Ltd.). 

in a suitable position lor taking the flannels as they are withdrawn 
'trom the machine. * Two patterns of this type (ff machine are 
built, one of which is fitted with one set of, gearing for driving 
both the machine and squeezing rollers, while two sets of driv- 
ing pulleys are furnished with the other pattern. The illustration 
shows the former pattern. In working the machine, the flannels 
are placed circular Ta.'hion (not lengthways) between the press 
A and the .spring Itjard^ B, both of which ai*e corrugated* When 
in use, the press works back\^ards and forwards, squeezing the 
goods against the spring boards^ which yield .slightly to the pres- 
sure, being connected by means of the crank arms C to the india- 
rubber springs D. This mode of action causes the flannels to be 
rolled over and over, fhus continually presenting a fresh surface 
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to the action of the pres!5 and boards, while \he soap liquor is 
forced into intimate contact with all parts of the goods. 

Arvpther form of flannel washing machine is illustrated by 
Fig. 104, while Fig. 105 represents an American type of machine 
The former consists of a wooden trough divided into three com- 
partments. Above these are fixed two rope covered squeezing 
rollers, the lower one being driven very slowly by belt ge^, while 
the upper one revolves* contact. The mode of working is as 



Fig. 103.— Williamson’s Flannel Washer. End Section. 
(Manloce, Alliott and Co., Ltd.)^ 


follows ‘.—The woolly goods are placed' in sf«p solution in one 
of the end troughs and are picked^out by hand from time to time 
and passed > between the squeezing rollers back into the trough. 
jVhen they haVe been cleansed sufliciently, they are passed to the 
hext compartment, in order to remove excesswof soap. Finally, 
they ar^ rkised and squeezed in ^le third compartment. A carrier 
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and safety device*are fitted in front ox the rollers, so that the 
hands of the operator do not come near the latter. 

• The American type of flannel washer is designed on similar 
lines to the ordinary rotary washei . The outer vessel is V shaped 
and open at the top, while the cylinder into which the goods are 
introduced is divided lengthwise into several compartments. In 
this arjigngement the articles are continually rolled over and 
over without being subjected to a high, drop. A comparatively 



Fig 104 ‘ Ibis” FLv^NEL Wabiier 

(I. Braithwjtie an I Sew, L10J. 

small volume of water is required, thus enabling the amount of 
soap used to be redu 'ed to a minimum. The machine is also 
serviceable for washitig lace curtains and other delicate goods, or 
for dealing with a |irge^umber of small lot^ of goods wlych need 
to be kept separate. Nets ar^ not required. A flannel washer 
of modern design is shown in Fig^ io6. It differs entirely from the 
foregoing machines, both in the mode of construction and the 
principle upon which it works. A stationary outer metal case, 
almost oval in section, •is mountgd on suitable supports. In the 
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interior of this case is a’cage of somewhat similar form built ol 
brass rods and suspended in bearings near the top. When th< 
machii^e is in use, the cage swings backwards and forwards, hnc 
at each swing one side practically dips into the washing liquor, 



Fi(». 105. — “Troy” Flannel Washer. 
(J. Armsirmig and Co., Ltd.). 


which lies at the bottom of the outer vessel. Hence, at each os- 
cillation, the liquor ru.shes over the goods contained in the cage 
and then percolates through them into the outer case to undergo 
subsequently the same^ cycle of movements. 



Fro. iOS.— “ Waterlear " Flannel Washer 
(JS. G. Whitaker, Ltd.). 

At one end of the machine is fixed a tank for holding soap 
solut^, toich can be run into tbe machiife and mixed with suffi- 
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dent cold water *as occasion demand^. It is stated that com- 
paratively clean woollen goods can be washed in from 5-8 min- 
utes, and dirty woollens in from 8-12 minutes. The macMne may 
also be used for washing goods containing colour effects, as well 
as other articles which need a gentle and comparatively short 
treatment. 

Tl'in classification of woollen goods varies to a considerable 
extent in different laundries, but the following example is typical 
of modern practice : — 

1. Fine Articles of all descriptions. 

2. Ordinary white goods. 

3. Grey flannels. 

4. Coloured articles. 

5. Stockings and socks. 

Fine Woollen Goods. — All fine goods are w'ashed by hand. 
They should be sorted into white, cream, and coloured articles, 
and washed in this order, so that the soap liquor used for the 
white and cream articles also serves for the coloured goods. The 
temperature of the soap solution should not exceed 90^ F. 

Surface dirt is first removed by steeping in water. The 
goods are then introduced into the soap liquor and squeezed gently 
by hand until they are clean. Dirt which caqnot readily be re- 
moved in the soap bath, must be brushed with soap solution by 
hand, the articles being placed on a suitable table or board during 
the operation. A second soap liquor is used if the goods are not 
clean enough. They arc next rinsed in w^er at a temperature of 
90® F., and subsequently given a second rinse in water at the 
same temperature containing a small quantity of oil soap. Finally 
they are wrung, shaken out, and dried at about loc*^ F. Fancy 
articles containing colour effects may be washed as above, but 
cold soap solutions must be employed if the colours exhibit a 
.pendency to bleed. » 

White and coloured silk goods are washed in the same way, 
but exceptional care must be taken in the treatment of weighted 
silk articles, especially when contaminated with perspiration 
stains. Indeed, it is much safer to employ a dry cleaning process 
for goods of this desc ription. 

Ordinary Wh|e G^ods. — Flannels, bllnkets, crickgt trous- 
ers, etc., are usually washed in^machines, either the rotary or one 
of the flannel washing machines Joeing employed. It is found in 
practice that a good type of the latter class gives the best results, 
since the goods do not felt so readily as when machines of the 
former type are used.' 
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When the ordinary f 5 rm of rotary machine is employed it is 
very important that the inner cage should revdlve slowly and re- 
verse after about i-i J revolutions. In actual practice, the goods are 
not allowed to remain in the mdchine for more than about 10-15 
minutes. Some goods, however, require a longer treatment than 
others, especially if they are contaminated with perspiration 
stains, but in all cases excessive friction must be guarded ragainst, 
or felting will inevitably pccur. 

Ammonia is frequently added to the soap liquor ; it undoubt- 
edly assists in the removal (jf albuminous and greasy matter. 

The salient characteristics of all washing processes for wool- 
len goods have been already mentioned in our description of the 
treatment which fine articles undergo. When -machines are em- 
ployed, the first operation consists of a rinse for a few minutes in 
cold or tepid water to remove surface dirt and acid substances 
For comparatively clean goods, (e.g., blankets), this operation is 
usually omitted. The articles are next washed in a solution of 
an oil soap with or without the addition of a little ammonia or 
potassium carbonate, the length of time occupied being dependent 
upon the condition of the goods. About 10 minutes is the aver- 
age, the operation being repealed if the articles are not clean 
enough. They are then removed from the machine, excess of 
soap liquor expelled by squeezing, and the goods introduced into 
a vessel containing water at 90^ F. They are finally given a 
ynse in a weak solution of an oil soap, passed as flat as possible 
between the rubber rollers of a wringer, shaken out, and dried. 
For large articles the *hydro-extractor may be used, but the cage 
should rotate only at a medium rate. 

Blankets are frequently rinsed in a series of wooden tanks 
between each pair of which is fitted a pair of squeezing rollers. 
This method of rinsing is very useful in public institutions and 
in works in which a large trade is done in the cleaning of heavy 
woollen articles. ^ 

When only sn^all quantities of comparatively clean articles 
have to be washed, the whole of the operations may be carried on 
m the same machine without removing the goods, but in this 
case, the soap liquor employed is not easily available for washing 
dirty goods, unless, of course, means arfc provided for tra'ns- 
ferringeit from the ^machine to a suitable Vf^ssel from which it 
can be reintroduced into the wa^shing machines. • 

Gfey Flannels.— These are^ washed in the soap liquor which 
has been already used for white goods. In other respects, our 
remarks on the treatment of the latter apply also to the washing 
of gtly flannels. Jaegar ” abides are Usually washed by han^d. 
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Stockings an& Socks. — If soap li(}uor which has been pre- 
viously used for washing other goods be used for stockings and 
socks, it should be passed before use through a piece of eloth in 
order to remove the loose fibres and fluff which are usually present. 

A solution of American cotton seed oil soap with the addition 
of a little potassium carbonate may be used for common and dirty 
articles^ A second wash with oil soap is then given, each opera- 
tion occupying about lo minutes or less ^cording to the condition 
of the goods, the temperature being 90° F. The articles are 
finally well rin^d in clean water at 90^ F., squeezed and dried. 
One washing operation for about 10 minutes in a solution of oil 
soap is generally sufficient for the majority of goods of better 
quality. 

Coloured Goods. — These are washed according to the gen- 
eral instructions for other goods, the articles being sorted ac- 
cording to colour. If it is found that some colours are not very 
fast to washing, cold soap solutions must be employed and the 
washing and wringing operations should he completed as quickly 
as possible. Coloured articles are often rinsed in a weak solu- 
tion of acetic or sulphuric acid for the purpose of brightening 
the colours. After the acid bath, they are rinsed again in water, 
wrung, shaken out, and dried. 

• 

SECTION VI.-WOOL AND SILK BLEACHING. 

. • 

White woollen and silk goods gradually assume ^ yellowish 
tint during wear, and this is not appreciably affected by the ordin- 
ary washing process. It has been pointed out, that, in the case 
of cotton and linen goods, the yellowish tint exhibited by these 
fibres may be “ neutralised ” by a blueing operatiefn, but in the 
case of woollen goods, such a treatment is of little use, in so far 
as it enhances the purity of the white. The colour of silk goods, 
however, is considerably improved if the articles afre rinsed after 
washing in a very weak solution of a basic violet such as one of 
the brands of methyl violet. Yellowish woollen goods are usu- 
ally whitened by a bleaching process with hydrogen peroxide, 
which oxidises the yellow pigment of the fibre to a colourless com- 
pound, in this way* producing a permanent white. Formerly, 
woollen goods wcii blelched in the laundr/by suspendjpg them 
whilst moist in a closed chamhifr containing sulphur dioxide gas. 
The white obtained by this metho^ reverts to the original colour of 
the fibre after the goods have been exposed to the air for some 
time, a change which is facilitated by the use of the usual alkaline 
washing solutions. O^ing to t^e fact that the process is com- 
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paratively cheap, howevei^, many of the fabrics from which articles 
of wear are made, are still bleached in this Vay by the manu- 
facturets. 

When hydrogen peroxide Js used for bleaching purposes, it 
is generally made by dissolving sodium peroxide in cold water 
previously acidulated with sulphuric acid. Acid is necessary in 
order to neutralise the caustic soda produced by the getion of 
the peroxide on water, as : — 

Na^O^+aH^O =2NaOH + H 
2'NsiOH + n^^O^ = Na^SO^ + 2Hfi. , 

In making up a bath for bleaching purposes, the peroxide is 
added gradually to cold water, to which the necessary quantity 
of sulphuric acid has been previously added. The liquid is con- 



Fig 107.~Bleach Vat fob Woollens. Section. 


tinually stirred during the addition of the peroxide, and its tem- 
perature should be kept at about 35O C., in' order to prevent loss 
of oxygen. After the whole of the scMiunI peroxide has been 
added, the liquid is tested with litmus paper and rendered neutral 
by the addition of more sodium peroxi^ or sulphuric acid ac* , 
cordi^ to its reaction. Finally it is made slightly alkaline by the.' !’ 
addition ' of a small quantity of 'ammonia. Various substance^ 
have *beeh‘ recommended as additions tb the bath prepared in 
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the above way, cBiefly with the object bf rendering the bleaching 
liquor more stabld, thus ensuring the liberation of oxygen with 
greater regularity and at a comparatively slow rate'. fAmong 
these may be mentioned silicate oi soda, ammonia, and ammonium 
phosphate. 

The following proportions of ingredients are usually recom- 
mended^for the preparation of a neutral bleach liquor suitable for 
the finest qualities of wool and silk goods: — 

Water loo gallons. 

Sodium peroxide yflbs. * , 

Sulphuric acid 8 lbs. 

Sodium phosphate 3 lbs. 

The liquor should be made, and the actual operation con- 
ducted, in w(X)den, earthenware, or slate vessels, since most 
metals, with the exception of lead, cause a rapid evolution of 
oxygen. A suitable apparatus is shown in Fig. 107. 

The vessel is of white wood put together in such a way that 
no nails or bolts can come into contact with the liquor. A closed 



• • 
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steam pipe of lead, arranged in coils (Fig. 108), is placed at the 
bottom of the vessel, and above this is a false bottom built up of 
shaped pieces of wood, which arc placed in position as .shown in 
the diagram. This ariangement prevents the goods from coming 
into direct contact |i^ith fhe steam pipe and Allows solid impurities 
to settle on the main bottom 'jf the tank. A movable cover of 
wood (not shown in diagram), eiUier perforated or made of laths, 
IS usually fitted just beneath the surface of the liquor, in order to 
keep the goods completely submerged during the bleaching 
operation. 
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The articles to be bleached are first worked in the usual man- 
ner, then squeezed and immersed in the bleaching liquor, the tem- 
perature of which is raised to about 120° F. The goods are 
pushed beneath the surface of ‘the liquor and allowed to remain 
therein overnight. They are then thoroughly rinsed, squeezed, 
and dried. A weak acetic acid solution may be used for rinsing 
followed by a second rinse in clean water. 

SECTION VII.-HYDRO-EXTRACTING OR WRINGING 
AND “SHAKING OUT.” 

t. 

The operations dealt with in this section imniediately follow 
the washing process. The object of hydro-extracting, or wring- 
ing, is to remove excess of water, the particular method adopted 
being dependent upon the nature of the goods. Fine cotton, 
linen, and silk articles, and many classes of woollen goods are 



Fro. 109 . — “J-bih” Tumuleu. 
(r, firaithwaitc anA 8mi, Ltd.). 


passed betWeen the rubber rollefs of a wringer under mediurn 
pregstr^'bfut in most cases, thq hydro-extractor is employed, lit 



WORK OF TRADING DOMESTIC LAUNDRIES 263 

I 

many works, the^oods are introduced ^directly into a “ tumbler ” 
after their removil from the hydro-extractor. This machine is 
similar in construction to an ordinary rotary washer ; it is^used to 
separate or “ shake out ” the individual articles, while at the 
same time loose fibres, i.e., lint, are removed. Formerly, 

“ shaking-out ” was done by hand, but by the use of a tumbler 
the work is done better and in a much shorter time. The con- 
structional details and mode of working* of the usual form of 
tumbler will be readily understfx)d by a glance at Fig. log. A 
description of a combined tunabler apd drying room is given in 
the chapter dealing with the practice of* drying. 

SECTION VIII.-DRYING. 

After washing, and hydro-extracting or wringing, a great 
many articles have to be dried. Goods which have been slightly 
starched in the washing machipe, e.g., table “linen,” are dried 
on the machines during the process of finishing, while similar 
goods generally known as “flat work” containing no starch, 
are now commonly dried and finished in one operation by means of 
the multiple ironing machines. Articles which need to be highly 
finished, e.g., collars, cuffs, etc., arc not dried after washing. 
In most other cases, drying immediately follows the removal of 
excess of water, and a brief account of modern practice as well 
as the underlying principles will now be given. 

Principles of Drying.— The practice of drying textile articles 
by natural means, i.e., by exposure out pf doors, is •not now’ a 
feature of modern laundry work, owing to its uncertainty as re- 
gards time and degree. Artificial systems of drying differ 
only from natural processes in that they are designed to hasten 
the drying operation with a minimum expenditure of heat; their 
employment entails many precautions, however, since they are 
attended with certa^ disadvantages which can onjy be overcome 
ty a careful study of the nature of the material to be dried, and 
the conditions which militate against, ns well as those which favour 
the regular production of satisfactory results. 

All drying processes, whether natural or artificial, depend 
upon the fact that •wherever there is water, evaporation takes 
place, t.e., the wa^er ri^es into and mingle# with the atmosphere 
in the form of \^pour, producing a separate atmo5{ihere of 
aqueous vapour, which is not^ influenced by the presence or ab- 
sence of ordinary air, except %s regards the speed at which 
evaporation takes place. The lower the pressure of the atmos- 
phere, the greater is the speed of evaporation, while the greater 
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the pressure, the less is tloe speed. For any gfven temperature a 
certain space -can only occupy a definite quantity of vapour and 
the air^ in the space is then said to be saturated with aqueous 
vapour at that temperature. «The higher the temperature, the 
greater is the amount of vapour in saturated air. At the point 
of saturation the pressure of the vapour prevents further evapora- 
tion, so that if the space in a drying room becomes saturated with 
aqueous vapour at a certain temperature it is evident that further 
drying cannot take place until the density of the vapour is de- 
creased, or the temperatu;-e raised. Under natural conditions 
the saturation point is < rarely reached, for the aqueous vapour 
diffuses into the surrounding atmosphere just like other gases, the 
rate of diffusion being dependent on the vapour pressure, which 
latter is governed by the temperature. The higher the tempera- 
ture, the greater is the pressure exerted by the vapour ; hence the 
greater is the speed of diffusion. 

The degree of saturation of air with aqueous vapour, or its 
humidity, is usually expressed in per cent, of the total amount it 
can hold at a given temperature, i.e., the humidity of a definite 
volume of saturated air at any given temperature is loo, whereas 
when the same volume contains only half as much vapour as it 
can hold under the same conditions its degree of humidity is 50. 
If the temperature of saturated air be lowered ever so little, mois- 
ture is deposited, and the temperature at which this occurs is 
lyiown as the dew-point ; hence, the temperature of saturated air 
coincides jvith the dew-point. The influence of temperature on 
the amount of moistufe which can Ixj lield by a definite volume 
of air is shown graphically in the followi.ng diagram (Fig. no), for 
the use of which we are indebted to the Sturtevant Engineering 
Company, Ltd. The ten curves correspond to the percentage of 
humidity from 10 to 100, and, as mentioned above, the dew-point at 
any given temperature is that at which the relative humidity is 
100 per cent. • Reference to the table show.'f that a cubic foot c?f* 
air at 60^ F., reaches its saturation point when it contains about 
6 grains of moisture, whereas when it is heated to 140® F., it 
is capable of taking up 50 grains before reaching saturation point. 

The degree of humidity of air is measured by an instrument 
known as a hygrometer, of which there are several forms. The be^ 
knowp tjfpe consists of two thermometer.^, on^ of which registers 
the ordinary temperature, while thf bulb of the other is kept moist 
by means of a piece of wet muslin. Hence, in the latter case the 
evaporation of moisture takes away heat from the bulb and thus 
a lower, temperature is registered than in the case of the dry 
bulb mstrument. If the air is evapofttion takes place more 



WORK OF TRADING DOMESTIC LAUNDRIES 5566 

! 

readily, thus caifsing- the wot bulb rtiermometer to register a 
greater fall in temperature, and by noting the two temperatures 
and reference to specially-compiled tables, the degree of Ifumidity 
is indicated. 

Another type oi hygrometer which appears to be very useful, 
has been introduced under the name of llygrodeik. It consists es- 
sentially^ of a wet and dry bulb thermometer attached to a scale 
which enables the degree of humidity tc^be read off directly, thus 
dispensing with tables. 

Percentage of hurftidi^y. 
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It will be evident from the foregoing remarks, that a system 
of drying which depends upon the conversion of water into vapour 
and its subsequent removal in thaf form is influenced to a greater 
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or less extent by (a), thtf‘ temperature, (b), th^ rate of diffusion 
and (c), the amount of surface exposed. 

Reference has already been made to the fact that drying 
ceases if the air becomes saturated with aqueous vapour, and it 
then becomes necessary to raise the temperature or to remove the 
saturated air. In all systems of drying, the latter method is . 
adopted either by natural or artificial means. It follov^, there- 
fore, that the degree of ^efficiency of natural and artificial drying 
processes is primarily dependent upon, (a) the facility with which 
the excess of water in the 'material to be dried can be converted 
into vapour, and (b) the speed with which air containing a greater 
or less amount of water vapour can be replaced by fresh air. Now 
if the material to be dried is warmed, the water it contains is 
more or less rapidly converted into vapour, and this may be re- 
moved in various ways. In designing any system of drying, 
therefore, we have to determine (i), how best to warm the material 
and (2), what method to adopt for removing the saturated air. 
In many textile processes it is the custom to dry the goods by 
bringing them into contact with heated metal surfaces, but this 
method is best adapted for drying long pieces of single-ply 
cloth in a comparatively short time. It possesses many disad- 
vantages, and is liable to degrade the physical properties of the 
fibres concerned unless proper precautions are taken. « 

The drying systems now generally used are dependent upon 
^he use of air as the medium for applying the heat to the material 
to- be dried, as well as for removing the water vapour. Thus, 
it is important that the properties of this medium upon which its 
use depends, should be briefly discussed.' 

The Atmosphere . — Ordinary air consists of a mixture of about 
21 vols. of bxygen and 79 vols. of nitrogen, a greater or less 
amount of water vapour, and small amounts of other gases, as 
well as minute quantities of impurities derived from various 
sources. Air* is regarded as a non-conduetbr of heat, but it aii»- 
sorbs heat readily^ each unit absorbed raising its temperature 
much higher than water. In common with other gases it diffuses 
more readily as its temperature rises, so that it conveys heat to 
other substances with great readiness. Owing to its elastic prp-. 
perties, air exerts no deleterious action on the finest fabric, while 
ite flpijiity enables it" to be easily moved in if rge volumes with a 
comparatively small expenditure pf power and with little friction. 
The pressure of the atmosphere varies with the altitude; at the 
sea-level it is equal t9 about 15 lbs. per square inch, which is" 
known one atmosphere, buf it decreases as the altitude 
increased. This pressure retards thes immediate conversion 
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of liquids into Vapour, and when •the vapour pressure of 
a liquid just balances the atmospheric pressure, the temperature 
at*which this occurs is called the boiling-point of the liquid. 

When subjected to the actidh of heat, air expands ; hence it 
becomes more attenuated. On cooling contraction takes place. 
Therefore, if hot air is caused to come into contact with a cold 
surface such as a damp cloth, it parts with heat and at the same 
time contracts, thus possessing a tendgn^y to leave the material 
along with more or less of the water which has been vaporised. 
Compared with aqueous vapour it is k) be noted, that as the tem- 
perature of oi-dinary air rises, its weight decreases, whereas in 
the case of the former an increase in temperature causes its 
density to become greater. Thus at o® C., a cubic foot of vapour 
weighs about 0.0003041b., whereas at 100® C., it weighs 
0.03682 lb. irrespective of atmospheric pressure. On the other 
hand, a cubic foot of air at o® C., weighs 0.0807 lb., and at 100® 
C., 0.0591 lb. 

It is obvious, therefore, that the greater density of air com- 
pared with that of water vapour under all working conditions is 
of the highest importance in enabling the latter to be readily 
moved, for, owing to its highly attenuated nature even at medium 
temperatures, it is difficult to conceive of a ready means of 
handling it wdth economy, if it were necessary to deal with it 
separately instead of when mixed with air. 

A consideration of the above statements serves to show thgt 
air constitutes an ideal medium for the conveyance of heat to 
the articles to be dried as well as for the removal of vapourised 
water. 

The Practice of Drying. — The conditions under which the 
drying of detached artk'les is effected in the laundry ^re principally 
dependent upon the nature of the articles and the kind of treat- 
ment to which they have been already subjected. Broadly speak- 
jfig, goods made fr^m vegetable fibres can be drJtd at a higher 
temperature than those made from fibres of ajiimal origin without 
suffering any appreciable injury. Articles heavily impregnated 
with boiled starch need to be dried as rapidly as possible, and it 
is considered by some authorities that the high temperature which 
is requisite in order fo accomplish this result, exerts a degrading 
influence on the “ ^lou^ ” of the goods as xfrell as upon Jjjejr ten- 
sile strength. ^ 

Woollen goods are usually dried at a temperature oi about 
!20® F., as it is well known that* rapid drying by exposure to hot 
air or dry beat induces shrinkage and harshness, while white arti- 
cles have a tendency to^become yellow. The chief •systems of dry- 
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ing which are in use at fhe present time have been already de- 
scribed in the chapter devoted to machinery, and it is unnecessary 
to enter into any further details here. 

An interesting process oV recent introduction, however, 
differs from the usual practice, in that the goods are “ shaken 
out” and dried in one and the same machine, immediately after 
removal from the hydro-extractor. The machine employed for 
the purpose is known as a dry-room tumbler, a front view of which 
is illustrated in Fig. iiiA, while Fig. iiiH represents a sectional 
view, showing air discharge, steam coils, forced draught fan, and 
tumbler compartment. ^It con.sists of a woven brass or galvanized 
iron wire cylinder, which is fastened to a suitable iron framework. 
In the interior of the cylinder are four wooden “ lifters,” each of 
which is about 3J inches high. These lift ” the goods to the 



Fio. IIIA.— I)KY Roav Tomhler. Fkj. lllB.— D ry Room Tumbler. 

End Hkction. 

(,T. Arinstroiiu and Co,. Ltd.). 


top of the cylinder during its rotation and then allow them to drop 
by gravity, thus keeping them open to a greater or less extent 
so as. to ensure rapi^ and uniform drying. Tjfie driving and auto- 
matic reversing gear is .situated ^at one end of the machine, and 
causes the cylinder to make three revolutions alternately in each 
direction. . - 

I^aaediitfely Ijcneath the cylinder is a ^ries of steam coils, 
2, over which « current of air is drawn ly means of an exhaust 
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fan, 4. The coils" are made in two scclions, and are arranged in 
such a way as to radiate more or less heat as required. They 
are? supported by means of iron .oilers resting on an iroit track, 
so that any one of the coils cun'* be easily removed for cleaning 
and examination. 

The exhaust fan is placed at the back of the machine and is 
driven b^ a shaft on which are fitted fast and loose pulleys ; this 
arrangement enables the machine to be psed as an ordinary tum- 
bler. The outer casing is of galvanized iron, the cylinder and 
steam coils being separated by an iron baffle plate, thus ensuring 
that all air entering the machine must firsf pass over the coils and 
then through the cylinder, 6 ; finally it passes into the atmosphere 
at the discharge outlet shown in the diagram. Hinged doors are 
provided for both inner cylinder and outer casing. The machine 
is adapted for the rapid drying of such articles as towels, under- 
wear, bathing suits and shirts, overalls, aprons, carpets, etc., 
etc. The air is said to acquire 11 temperature of 250^ F., and is 
sent through the machine at the rate of 5,000 cubic feet per min- 
ute. The continuous shaking of the goods in the strong current 
of heated air, imparts a “finish” to flannels, etc., which is, of 
course, unobtainable by the ordinary drying process, and in many 
cases no further finishing is required. 


SECTION IX.-FINISHING. 

3 

The term “ finishing” is used in thi§ work to indicate the 
whole of the operations which the various classes of goods undergo 
after they have been cleansed, and — if necessary — dried. Woollen 
and silk goods are finished in a comparatively simple manner, but 
the finishing of those articles which must possess a' full and stiff’ 
handle, as well as a greater or less amount of lustre and pliability, 
necessitates the exorcise of considerable skill and judgment in 
efrder that satisfactory and uniform results may b(f obtained. 

Cotton and Linen Goods.— Practically all laundry finishing 
processes for cotton and linen articles may be divided into two 
main branches, viz. ; — 1. Starching, and 2. Ironing. Each of 
the.se may be further sub-divided into several operations which 
are subject to consicferable variation according to the nature of 
the articles to be trifctcd,*lhc kind of “ fini.sh ^ required, tUft4jature 
of the machinery, and the kind^of starch employed, i.e., whether 
raw or boiled starch. As the gocyds to be finished consist of small 
detached articles of various shapes and thicknes.ses, it is evident 
that the methods of conducting the operations, must of necessity 
be entirely different frftm those jvhich obtain in the finishing of 
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piece-goods, although in loth cases, the underlying principles are 
essentially the same. Many effects produced in finishing certain 
article^ e.g., collars and cuffs, are undesirable in the case of 
piece-goods. ' 


1.- STARCHING. 

As its name implies, starching is an operation which has for 
its object the impregnation of the fibres of the goods with a 
mixture composed principally of starch. This result may be at- 
tained in several ways and*by using starch in the raw form sus- 
pended in cold water or after boiling with water. 

One method of starching certain classes of goods in conjunc- 
tion with the washing process has been described in a preceding 
paragraph, but for such articles as collars, cuffs, fronts, and 
parts of shirts, it is inadmissible, owing to the large amount of 
water present as well as on account of the unsuitability of the 
ordinary washing machine for heavy starching. Consequently, 
all articles which need to be highly stiffened, have to undergo a 
special starching operation which is usually carried on in one of 
the numerous power machines commonly known as “ starchers.” 
This is the operation to which the term “ starching ” as used in 
the laundering trade generally applies. 

Modern starching processes for goods which need to be Highly 
stiffened are distinguished by names which are dependent upon the 
Nature of the starch mixture employed. Thus there is the raw or 
cold staroh process; ^he boiled starch process, and the “double 
starch “ process. The first named — if not the oldest— is certainly 
the bfest known, and is used in the majority of British laundries in 
which domestic articles are re-dressed. In new work laundries, 
either a mixture of boiled or raw starch, i.e.y “ double starch,” or 
boiled starch alone is in general use, while in the United States the 
latter appears to be almost exclusively employed both for old and 
new goods. * ' 

The boiled stanch process is only employed to a limited extent 
in Great Britain and Ireland. Its adoption necessitates the em- 
ployment of special appliances and great care is required in the 
manipulation of the goods, both during and after the starching 
operation. On the (jther hand, the process is^aid to be quick anti 
enableijr^he goods to be finished in a dompsft-atively short time. 
With regard to the latter statements, however, it is to be noted, 
that, although the actual starching operation is completed in the 
course of aTew seconds, nevertheless, the subsequent operations 
to wj^b the goods are subjected before they are ready for ironing, 
take up a con^derable amount ^>f time. The use of boiled starch 
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for the treatment of large quantities ci collars, cuffs, etc., has 
undoubtedly several points in its favour when pliability is of 
greater importance than a full, thick, and stiff feel, and wl>en the 
finished goods have not to be .Stored for any length of time, 
but in other respects the process does not appear to possess any 
pronounced advantage in comparison witn ordinary British 
practice. ^ As stated above, raw starch is principally employed for 
the production of stiff work in the dopiestic laundries of this 
country, and an account of its mode of application will now be 
given, while the modus operandi'in connection with the boiled and 
“ double starch ” processes will be descril)ed in the chapter deal- 
ing with the treatment of new goods. 

The Raw Starch Process. — The operations involved in starch- 
ing with raw starch may be classified as follows: — 

1. Preparation of the starch mixture. 

2. The starching operation. 

3. Hydro-extracting or wringing. 

4. “Wiping-down.” 

1. Preparation of the Raw Starch Mixture . — A stock supply 
of a mixture of starch in a solution of borax and water is first 
prepared by adding the starch with constant stirring to the borax 
solution. The volume of water used should only be sufficient to 
thordlighly soak the starch, so that a homogeneous pasty mass is 
obtained from which the starch does not settle out on standing. 
After being prepared in this way, the mixture is placed in suitabl^i 
vessels and kept well covered. , / 

The mixture for use in the starching machines is prepared by 
taking a convenient quantity of the stock paste and diluting to 
the necessary strength with water, the “ strength ” being deter- 
mined by means of Twaddell’s hydrometer. The average amount 
ol borax employed, is about 1J-3 ozs. for every i Ib. of starch; 
on no account should jt exceed 3J ozs. , since an excessive quantity 
incluces friction during the ironing process, vdth flie result that 
the fibres arc weakened, lack pliability, and iiave a tendency to 
crack. Very little investigative work has been done in connec- 
tion with the action of borax on starch; it is maintained by some 
authorities that it is ysed chiefly to soften the water employed in 
the starch mixture owing to the injurious^action of lime salts 
upon starch. It appears* to be highly probable, however-^itbat in 
addition to its action as a water softener, borax possesses the 
power of modifying starch in #3 way that has not yed been 
discovered, for it is well known, that the use of a mixture of starch 
and borax in starching, gives results in finishing, which are un- 
obtainable bv the use oi starch talone even whefl soft water is 
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employed. A small quattn:ity of one of the numerous “ glazes ” 
on the market is usually added to the stock starch paste or it may 
be add^d to the mixture used in the actutal starching operation as 
required. It should be, of courj^e, a glaze ” readily miscible with 
starch and water, and free from a tendency to settle out rapidly. 
The amount employed depends upon the effect required and is usu- 
ally given by the maker, although it is best determined practice. 
Glycerine is also comrnonJy added to the starch, about Joz. to } oz. 
for each lb. of starch being ample. These additions are made 
chiefly with the objects of 'assisting in the production of gloss and 
imparting pliability to the finished articles, while they also assist 
in preventing the goods from sticking to the surfaces of the 
ironing machines in the subsequent processes. 

If a “ glossy ” finish is required without having recourse to the 
use of a “ glaze ” of unknown composition, a little Japan wax, 
say about 2-4 ozs., should be boiled with i-ijlbs. of starch and 
sufficient water, until a homogeneous paste is obtained. This is 
allowed to cool, and then thoroughly mixed with about 151b. of 
raw starch (previously made into a smooth mass with cold water). 
The whole is finally diluted to 8® Tw. for use. 

2. The Starching Operation.~The “ strength at which 
the starch mixture is used for collars, cuffs, etc.— -as indicated by 
the hydrometer-— ‘depends primarily upon the kind of finished* effect 
required, the mode of removing the surplus starch after the starch- 
ing operation, the nature of the starch employed, and the amount 
of water «qn the good^s to be treated. As a rule, the mixture is 
used at from 60 - 8 ° Tw. The higher the strength, the greater is 
the degree of contamination of the surfaces of the goods with 
“ surface starch,” which has to be removed previous to ironing, 
in order to obtain uniform results. In testing with the hydrometer, 
care should be taken first to stir the mixture thoroughly. 

The maqhines in general use for heavy starching with raw 
starch, ara known as dip-wheel and barrel '* starchers,” sevelal 
types of which are described on pages 152-155. In this mode of 
starching, the goods are subjected to an energetic tossing and 
rubbing, thus facilitating the entry of the minute granules of starch 
into the fibres, and, although a considerable amount of friction is, 
induced, it is generjdly admitted that no ot'ner method gives sudh 
satis^'iR^iory results. ^ 

The collars and cuffs to bcf-starched are hydro-extracted or 
wrun^ immediately after their removal from the washing machine, 
and then introduced into the “starcher,” which should only be 
filledto'about half its capacity. The starch mixture is then added 
in sufficient^quantity as determined by pfactice, and the machine 
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closed and set in* motion. The operation is complete in from 
about 15-25 ‘minutes. 

3. Hydro-extracting or Wringing , — When the starching 
machine has been run for the necessary length of time, the goods 
are removed, and hydro-extracted or wrung in order to remove 
excess of water and starch. The former method is commonly em- 
ployed, but unless conducted with great care, it is liable to give 
rise to faulty work. Running the machiye at a high speed, or too 
long, should be avoided, since under such conditions, too much 
starch is removed, while a considerable amount may be left on 
the surfaces of the articles. Furthermore, it is well known that 
there is greater danger of the goods being stained than when the 
wringing method is adopted, although defects of this nature are 
more or less completely prevented by the use of cages made of 
w’^hite metal or aluminium. 

4. “ Wiping-Down ,*^ — This operation immediately follows 
the removal of excess of starch and water. Its objects are to 
remove “ surface starch,” I’.e., surplus starch remaining on the 
surface of the goods, and to straighten out the articles in such 
a w'ay, that most of the creases gre removed, thus rendering them 
fairly smooth. The operator lays each article flat on a suitable 
bench, and then brushes it on both sides with a small brush, or 
wipe* off the starch with a piece of clean cottgn or linen, which 
is moistened from time to time, with a weak solution of borax. 

When the starch mixture is not too strong, it is a good plan 
to straighten out the goods immediately after the starching opera- 
tion, arranging them in batches of three hr four articles of the 
same kind. The batches are next passed between the rubber rol- 
lers of a wringer under medium pressure, then straightened out 
again, if necessary, and passed through a second«wringer. At 
this stage, they arc ready for blocking on the press machine, and, 
if the foregoing operations have been properly conducted, careful 
‘^wiping down” is 'unnecessary. In most casesf however, the 
latter operation is essential — especially in the^ absence of a press 
plant — no matter what method has been previously adopted for 
removing excess of starch and water. 

If the wringer is employed for the latter purpose, care should 
be taken that th<' pressure on the rollers is not too high, since 
there is considera|)e danger of excess of* starch beinj^ forced 
into those parts of the articles yhich are the last to pass BSween 
the rollers. » 

When a hydro-extractor is used, it is best to reserve it for 
starched goods only. M achines specially designed for such work are 
now available. They sfre smaller^ than the usual type of extractor 
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met with, but, with the e^^ception of removable 'outer cases,— usu- 
ally made of copper, tinned on the inside,— they are similar in 
constructional details to those already described. When the outer 
case is removed, every part of. the cage is easily accessible for 
cleaning. 

Many attempts have been made to shorten the time requisite 
for efficient starching with raw starch in the dip-wheel and barrel 
“ starchers,” by the introduction of modified processes and speci- 
ally designed mechanical' appliances. None of the latter appears 
to offer any advantage, hqjvever, compared with the first named 
machines, although an interesting modification of the usual prac- 
tice which has long been in use in Germany is described below. 

Haw Starching with Hoffmanns Machine , — The washed and 
hydro-extracted articles are first dried on “ horses ” in the usual 
way, and then starched in a dip-wheel starcher for six minutes, 
using the starch at 2^0-3^ Tw. They are next straightened out 
and passed through Hoffman’s continuous starching machine, 
the chief features of which, are a tank or starch-container and an 
endless travelling apron. The goods are placed upon this 
apron at one end of the machine and delivered at the 
other end after passing through a raw starch mixture and 
between squeezing rollers. The starch mixture advocated by the 
makers for use with the machine, consists of i lb. of rice starch, 2 
ozs. borax, and i gallon of water ; it is kept constantly stirred when 
the machine is in use by means of a mechanical agitator. After 
passing between the squeezing rollers, the goods drop into a bas- 
ket, and are subsequei?tly hydro-extracted and sent to the ironers. 
The above process can be facilitated as follows (private communi- 
cation from D. Ross) : — 

First, hydro-extract thoroughly; omit the drying operations, 
use a starch mixture in dip-wheel machine at Tw. , running 

for six minutes as before; pass through Hoffman’s machine after 
straightening out, as above, and iron on steam press. In this 
method one o^rator feeds the goods into the continuous starchd?*, 
while another collects and arranges the goods in flat heaps ready 
for the press. 

There is still another modification of the raw starch process 
in use in a few high-class laundries, especially for the productio'n 
of a stiff and high-gfade '‘finish,** It differs-^from the proccsse.s 
previe*ety described in that the articles ^re fir;it agitated in a com- ■: 
paratively weak boiled starch par-te and then dried. They arc 
next sfarchexi with raw starch in^the dip-wheel starcher and finished/ 
in the usual way. It kppears to-be very doubtful whether thid; 
modiflfd^rooess offers any pronounced advantages compared with. 
the.rj3rdinarv process. 
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Attached shirt fronts and culfs may Ibe starched with a similar 
mixture lo that first mentioned for collars and cuffs, at about 7® 
Tw., using the machine illustratec^ on page 156. * 

Shirts are dried after washing, t.e., before the main starching 
operation, the bodies and sleeves as well as the other parts retain- 
ing a little of the boiled starch used in the final stage of the 
washing process. Hence, during the starching of the fronts and 
cuffs with raw starch, the bodies and sleeves of the shirts absorb 
moisture by capillary action, so 'that i^j many cases a preliminary 
damping of these parts before ironing is •unnecessary. Oniform 
dampening of the bodies and sleeves is further assured by rolling 
up the goods and allowing them to lie for a short time immediately 
after starching. They are then ready to be ironed. The time 
occupied in starching shirt fronts or cuffs with the aid of the 
machine referred to above is about 3-5 minutes. 

Starching Miscellaneous Articles.— Instead of using the wash- 
ing machine for starching the various articles to which reference 
has been made in the chapter devoted to washing processes, a 
separate hand starching process in troughs may be adopted. This 
method offers little advantage over the former, except in so far 
as it enables a small saving in starch to be effected ; it should be 
adopted, however, whenever it is necessary to •starch expensive 
or delicate articles, such as lace curtains, which have been washed 
in bags, as well as for special articles which need to be stiffenetj 
to a greater extent than the majority of ^oods starchpd in the. 
washing machine. 

The apparatus employed for hand starching is comparatively 
simple ; it usually consists of a wooden trough at one end of which 
is fixed a pair of rubber squeezing rollers. If much* starching is 
to be done in the trough, it is customary to provide a small steam 
pipe for heating up the starch as required. For most goods 
stSrehed by hand, ma'ze or farina starch is used, iJlit in the case 
of articles which have to be in use for a considerable time before 
re-washing and re-dressing, it is advisable to use a mixture of one 
of these with rice starch, since it is well known that goods finished 
with a mixture of this kind do not exhibit such a pronounced ten- 
dency to become lij 'ip*on exposure to air for ^ome time as is the 
case with goods fir^hed* with the first-named starches.# wi^This 
phenomenon is due to the grea|er hygroscopic nature of maize 
starch and farina as compared with*rice starch. The use of the lat- 
ter alone yields results which are too hard. One of the commercial 
combined starches specially adapted for such work, or mixtures 
containing gum tragasoJ, may also be used with a(tivantagc. 
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For the commoner af 'tides, farina is largely emnloyed. The 
starch is added to the water with constant stirring anS the mixture 
then boiled until a smooth homogeneous paste is obtained. The 
amount employed per gallon of water depends principally upon 
the degree of stiffness desired, and can be easily ascertained by 
practice. A suitable amount of one of the proprietary “ glazes 
may be added to the boiled starch paste. ^ 

,2.-IR0NING. 

The last process in the finishing of cotton and linen articles 
is known in the laundry as ironing. It may be either simple or com- 
paratively difficult, according to the nature of the treatment to which 
the goods have been previously subjected. The objects achieved 
during the ironing of the various articles may be enumerated as 
Jollows : — 

1. Excess of water is removed from the goods in the 

form of steam. 

2. The granules of raw starch burst in presence of the 

steam generated in the fibres, Le., the starch is 
gelatinised. 

3. The fibres of the goods are caused to cohere by means 

of the adhesive .starch, thus forming a compact 
mass of fibres and starch. 

4. The surfaces of the articles are rendered flat and 

V unifor^in, so that lustre or gloss is produced by the 

reflection of a greater or less amount of light ac- 
cording to the degree of flatness and uniformity 
attained, 

5. ‘^The goods are shaped according to requirements. 

Collar, Cuff, Front, and Shirt Ironing.— The most important 

of all ironing processes is in connection with the finishing of col- 
lars, cuffs, afid other heavily starched goods. For articles which 
have been starched with raw starch, e.g., collars, the process in- 
cludes the following operations : — 

1. Blocking and .steaming. 

2. Polishing or glossing. 

3. Edge ironing and shaping. ' 

flAifter the goods have been starch63 anifi hydro-extracted or 
wrung, they are ** prepared ** fgr the blocking operation ty firsts 
subjecting them to an operation. technically known as “ wiping 
** wiping-do^n,^' which— as already menFipned— is carried on by 
an operator who arranges the collars, etc., on a suitable board, 
straightens them out with a piece of bWnt wood or bone, and 
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rubs any surface ^arch into the fibres b^ if cans of a canvas rag, 
or a little bi^ish, which is frequently moistened with a weak solu- 
tion of borax. 

I. Blocking and Steaming.— <Ahcr “wiping-down, '' the goods 
are ready for blocking. Its object is to “ set ” the starch on the 
articles, i.e.^ lo develop its inherent adhesive and stiffening pro- 
perties so that the fibres become bound together in such a way as 
to rendef the surfaces of the g(X)ds more or less uniform and 
fiat ; a considerable amount of moisture is removed during the 
operation in Ihe form of steam, hen^e the term “.steaming.’' 
Blocking is notv done on a large .scale with the aid of the steam 
press, but many other methods find extensive application, and it 
is evident that tlic mode of procedure actually adopted is dependent 
upon the kind of plant installed. The following list includes most 
of the methods which obtain in practice : — 

Methods oj Ironing Collars y CuffSy etc. 

1. Block and polish on table machines. 

2. Block on table machine; polish on roller machine. 

3. Block on steam press ; polish on table machine. 

4. Block on .steam press; polish on roller machine. 

5. Block on steam press, and polish with hand irons. 

An account of the construction and mode of using each of the 

above machines is given in the section dealing wi^h ironing machin- 
ery. Immediately after blocking, the goods are ready for glossing, 
but before this can be accomplished satisfactorily, excess of water 
has to be removed ; hence, it is chiefly on this account that most 
goods have to be passed several times be^cen the rollers of or- 
dinary glossing machines. The first passages are essentially dry- 
ing operations, and when the goods are just damp enough a polish 
is rapidly developed. • 

2. Polishing . — The final operation of the ironing process, 
viz. Polishing or glossing, is also carried on in different ways 
{«ee above). Its object is to impart a lustrous or gloesy appearance 
to the goods, this being achieved by subjecting them while damp 
to friction at a fairly high temperature. The friction is set up 
by the upper and lower surfaces of the machine parts moving at 
different rates of speeu, apd at the same time exerting considerable 
pressure upon th(' goeds while the latter pass between them. As 
a general rule onij^ the eight sides of heavily starched goods are 
polished. In some works it is the custom to smear the surfaces of 
various articles with a small quantity of “ glaze by meaps of a 
canvas rag during the final polishing operation. This is done in 
order to obtain a high gloss and in some cases to impart a better 
appearance to inferior ^oods. 
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The application of “ glaze ” can also be effected by means of 
the machine shown in Fi/. nz. This apparatus has V«en specially 
designed for the purpose of enabling a slight film of moisture or 
“ glazfc,” as the case may be, IjO be applied in a perfectly uniform 
manner to collars and cuffs, and is termed a “ surface dampener 
and glaze applying machine.” Attached to a suitable framework 
is a geared rubber-covered roller which is capabe o revo ving 
with the lower part in a circular trough filled with the- liquid to 
be applied. Around thi« roller is wound a layer of calico, or thin 
flannel if a pasty “ glaze >; is used. This covering is stripped of 
superfluous liquid as it emerges from the tank .by means of a 
small geared vulcanised roll, while a similar ro ; presses e 
sides of the goods again.st the moistened covering of the mam 



Fig. 112 .— Buiifa(^k Damfeneb anj» Glaze Applying Machine. 

{Buff sell, Wardrop aim Co.l 

roller as the articles pass through the machine. Pressure on the 
rollers is obtained by a lever and weight and remains constant 
when once correctly adjusted- 

3. Edge^ Ironing and Shaping^— As so«n as the ironing 
cess is' judged to be complete, those articles which require shapings; 
are passed through‘one of the machines described on pages 215-6.. ^ 
Double collars are turned down before shaping, but previous to.; 
turning-down, the seams are dampened in order to prevent this ^ 
“ linen from cracking. Rough edges are; dampened and irotMid| 
smooth on one of the various edge iron|irs. ^ , | 

PBI^turning and ironing the points of wing collars and 
ironing the tabs of double collaft special appliances have 
introduced. Fig. 113 illustrates the “ Troy Wing Point 
consists^ of an iron framework supporting a steam heated 

n.( tirlti/.Vt n r> j-vl i c Vl .'(.•r'lllor eVl{>nP<4 Atien^v 
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ing. Immediately beneath this is a m^al cone covered with suit- 
able elasticlmaterial, and supported by means of a rod running 
in guides and attached to a foot treadle. Above the heated chest 
is a flattened tube which commuflicates with a condenser and the 
latter with the steam supply, thus ensuring that only dry steam 
passes out at the exit. Collars to be treated are first shaped, and 
then the wings dampened by means of the ascending steam from 
the flattened tube. A collar is next placed in proper position on 
the cone, and, by depressing the treatlle, caused to come into con- 
tact — under considerable pressure — \\«lh the steam heated chest. 



Fig. 113.— “Tkoy” WiiNg Point Tirpuii. 

(J. Armstrmxg and Co., Lid,). ^ 

Thus, the wings are turned down and ironed. The illustration 
(Fig. 1 1 3) shows a double cone machine which enables the opera- 
tor, working from side to side, lo place one collar i* position while 
another is being tipped. ^ 

The Tab Tipper has been designed for ironing the tab ends 
of double collars in order that any portion exposed to view when 
the tie is in place wiJ present an appearance comparable to the 
“ finish on .the fnceT)i the collar. Like the points of wing collars, 
these tab ends ard^on ihe reverse side of ttie collar asjtoasses 
through the ironing machines but are exposed to view vmen the 
collar is worn. It is obvious, tfierefore, that the appearance which 
they exhibit is different to that exhibited by the face of the collar. 
Tab tippers usually work on the press principle. The chief feature 
of one form of apparatus is r. flat steam heated# head or chest, 
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against which a pair of r^ubber and felt covcr^ft flat jaws can be 
pressed by means of an automatic locking and relejifeing treadle. 
No dampening is required, two tabs being placed in position with 
their right sides against the hefited head and pressure applied. 
Ironing by Hand. — In all modern laundries ironing by hand 
is still carried on to a considerable extent. Indeed, this mode of 
finishing certain classes of goods is essential in order to get the 
best results. Such articles as blouses, pillow and cushion covers, 
frilled goods, certain classes of collars, etc., which cannot be 
readily manipulated on marhincs, are commonly ironed by hand. 
New embroidered bed spreads, pillow shams, handkerchiefs, etc., 
etc., are also usually ironed in like manner. In some cases the 
ordinary flat or sad irons arc used, but when a suitable supply of 
gas is available, it is the universal practice to employ internal 



Fiw. 114.— -Am “ Blowkh.” 
(Cherry Tree Machine Co., Ltd.). 


combustion gas irons. The usual type of this kind of iron is of 
the same general appearance as an ordinary household box iron, 
but it is provided w^th an atmospheric gas* burner which points 
towaq4i«^he bottom in the interior of thf iron*, so that the flame 
is directed downwards when the ^ron is in use. The upper part 
and sides are generally lined \\ 4 ,ith asbestos or some other non- 
conducting and non-inflammable material in order to prevent loss 
of heat by radiation and to render the iron easier to manipulate.' 
A mixture of gas and compressed air iS led to the burner by 
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means of a flexiSle metallic tube, onC| end of which is screwed 
into the end of a projecting piece of metal tube which communi- 
cates with the burner, and the other end to the gas and con^ressed 
air supply pipes. Air under slig'ht pressure is essential in order 
to ensure complete combustion of the gas and to maintain easily 
the requisite degree of temperature. It is usually supplied with 
the aid of a “ blower ” or centrifugal fan (Fig. 114), which is actu- 
ated by means of a countershaft and cojnnmnicatcs with a distri- 
buting pipe supported above the ironing tables on suitable iron 
standards. « 

In ord*^r to avoid defective combustion caused by fluctuations 
in the pressure of the gas or air, the meter through which the 
former is supplied should be fitted with a reliable governor, and 
the “blower” should be driven independently, preferably by 
means of a motor. 



115 . — Aiir\ngkment of Gah Irons and Connections. 


Regulating valves are fitted to the main gas *and air pipes 
and when the proper mixture of air and gas has been obtained, 
a valve situated near the burner or supply pipes is regulated so 
af to produce the degree of heat required. Tnorough mixing of 
air and gas is ensured by means of a so-c.*lled mixing chamber ” 
which forms part of the burner. The iron is placed on a metal 
stand when not in use, e.g., while the operator is arranging the 
goods in position. 

Fig. 1 15 shows an arrangement of gas 'vons and ccnnections 
for a double ironin|f table w’th the standards down the «L*<re. 

Gas irons me made in diffeient sizes and vary in weight from 
about 3 to 10 lbs. for ordinary work, the average weight* being 
about 6 lbs. 

For ironing articles with large plain surfaces, an iron of the 
form shown in Fig. ii^is commotily used. It weighs about 35-4® 
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lbs. and may be heateS aj^cording to the system described above, 
or by gas under pressure (see below). In the latter aiase a special 
burner, is necessary. When not in use, the iron is pushed on to 
an inclined support. • 

The gaseous products of combustion formed in the interior 
of the iron, pass into the atmosphere through small openings 
usually placed near the top. They consist essentially ^ of water 
vapour and carbon dioxi4e and are readily removed from the vicin- 
ity of the ironing table, provided that the room is efficiently venti- 
lated. The use of irons which emit fumes of any description is pro- 
hibited by the Factory '‘Acts. Hence it is eviden*!: that an ideal 
gas iron is one which is totally enclosed, with inlet and outlet 
tubes for the mixture of gas and air, and products of combustion 
respectively. An arrangement of this kind introduced by Eaves 
has long been in use and is highly satisfactory, although the initial 
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Fig. 116 . — “ Queen ’’ Uas Iron. 

(Cherry Tree Machine Co., Ltd.). 

cost and subsequent wear and tear are greater than in the case 
of the ordinary arrangement. In Eaves* system the pipe through 
which the products of combustion pass into the outside atmosphere 
should be of topper, since iron is very rea6ily attacked. « 
Electric irons ^ave been on the market for many years, but 
they do not appear to have been adopted to any great extent. 
They are cleaner than gas irons, and, as the heating is effected 
, by passing a current of electricity through a special type of resist- 
ance, noxious fumes are entirely prevented." Unfortunately, how- 
ever ,^t^s generally* admitted that a high te|tiperature cannot^be 
maintained with economy, when^using these irons, and their use 
appears to be chiefly confined to the ironing of certain classes of 
goods in dry cleaning establishments. 

** Pressure Gas Irons. — During the last few years considerable 
attention his been paid to the ^rfectingtof gas irons into which 
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gas only is introtfbced under pressurt,,j suftcient air being drawn 
in from th^ atmosphere by suction through suitable- openings to 
ensure complete combustion when the mixture is burnt. Jt is ob- 
vious that a heating system of this kind for hand irons or machines 
f>ossesses several advantages when compared with those described 
above. Only one main supply pipe is required, and the mixture 
of gas and air can be easily regulated. The flexible tube connect- 
ing the Inain gas pipe and iron need oplybe of small diameter; 
consequently, the tul^ is not so much in the way as a thicker and 
heavier tube and the whole system ia characterised by simplicity 



Fig. 117. — Gas Compressok. 
iJ. Keiih and Blaokinan Co., Ltd.), 


of arrangement. A typical plant working on this principle is 
discri^bed below, it Includes a gas comprcssoi, diftributing pipe, 
and “pressure gas iron.’’ The compressor (Fig. 117), consists 
of a positive rotary blower mounted on a box containing two com- 
partments, one for the gas supplied and the other for the com- 
pressed gas. The former, is connected to the gas supply pipe and 
the latter to the distributing pipe from which the irons are supplied. 
Communication is ^tabiished between the two compartj?ie|)ts by 
means of a pre^ sure regulating vaWe, which can be set to any 
pressure with the aid of disc weights. The usual pressure* of the 
gas as supplied to the irons is equal to 54 in. water column. The 
blower *’ may be driven by belt, water, or electric motor, and 
lubrication is effected atitomatically. 
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The “ pressure iron is shown in Fig. It is not unlike 

the ordinary type of gas iron in general appearance, ^ut the tube 
leading, into the iron is fitted with an adjustable perforated device 
for allowing the necessary voludie of air to be drawn into the in- 
terior by the force of the issuing jet of gas. When the proper 
mixture of gas and air has been ascertained, the air adjustment 
valve is locked into position, so that interference with the arrange- 
ment by the operator is ipipossiblc, thus the chief cause of defect- 
ive heating is eliminated. By means of a special form of bye- 
pass the supply of gas can be easil}* regulated. When it is in one 
position the gas is full on ; in another position only kufiicient gas is 
allowed to pass to keep the iron warm, while in the third position 
it is shut off altogether. Thus, the temperature of the iron can 
be regulated to suit the goods under treatment, and the simplicity 
of the mode of control renders it possible to effect a considerable 
saving of gas. 

The irons are made in three standard sizes, viz. : — 8, lo, and 
12 lbs. 



Fin. 118 . — “ PuKbsuKE Iron.” 
(J. Keith and Blackman Co., Ltd.). 


Fig. 1 19* shows Summerscales’ compressor, with flexible tub- 
ing, gas iron, and gas control valve. It is coupled to the ordinary 
gas supply pipe on the left (see figure), while the compressed 
gas issuing (fh the right hand side passes’ into the distributmg 
main from which k is supplied to the irons. The compressor is 
self-regulating, thus adjusting itself to the quantity of gas passing 
through the pipe. 

The compressed gas system of heating irons and other appli- 
ances appears to be displacing the older' system in up-to-date 
laundrie#:. Very little space is taken ftp bj^ the compressoi it 
may be fixed on the ironing tab(p or floor, but the best arrange- 
ment ns to attach it to bracket,s overhead. The compressed gas 
can also be utilised for illuminating purposes. 

Hand ironing is usually done on strongly built double tabled 
with the gas eft gas and air sufjply pipes jS^assing down the centre. 
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In small laundries tlfe ironing of shirts is done entirely by 
hand, while in many of the high-class establishments in which 



it* « . 

Fig. 120. — Vapour Dahpeheb. 

(r. JBriithwaite and So?t, Lid.), - " 

a large number* is dealt with 4ailyi the heaj.% starched parts and 
the ^ypke -are ironed with thg aid of steam press machines, ^ the. 



WOIOC OF TRADING DOMESTIC LAUNDRIES 287 

bodies being finished by hand. The “ finish^’* obtained in this way 
is perfectly skiooth and appears to be highly satisfactory, although 
it does not exhibit much gloss. ^ 

Ironing Miscellaneous Articles. — A detailed account of the 
methods of ironing each of the numerous articles sent to the laun- 
dry is scarcely possible in a work of this nature, and in any case 
it is doubtful whether such a description jvould serve a useful 
purpose. * Consequently, we give below, an* outline of the usual 
mode of procedure in dealing with each of the miscellaneous classes 
of articles enumerated. All goods which have been impregnated 
with boiled starth need dampening before they can be ironed, i.e., 
if they have been dried after starching, Und^r ordinary circum- 
stances, however, many articles which have been lightly starched 
with boiled starch during the washing process and subsequently 
hydro-extracted may be ironed directly without drying. In this 
case, those goods, e.g., flat work, which are passed through the 
decoudun require at least two passages in order to ensure satis- 
factory results. 

If dampening be necessary, various methods are available. 
Sprinkling with water by means of a can provided with a fine 
rose is a common practice, the articles being subsequently rolled 
up and allowed to lie for some time. In large laundries, so-called 
mist #r vapour dampeners arc often employed,, one of which is 
illustrated in Fig. 120. 

On a low stand is a tank of galvanized iron open at the toj) 
and enamelled both inside and out. A wire screen arrangement or 
holder for the goods to be dampened is fitted in the interior, the 
lower end being about one inch from the bottom of the tank in 
order to prevent the garments from dipping into any water or 
dirt which may accumulate therein. At the bottom* is an outlet 
for draining purposes. 

The water used for damping the goods is atomized, f.e., con- 
verted into a mist or vapour by causing it to pass first through a 
steam injector and finally through fine orifices in special brass 
nozzles. A strainer is fixed between the latter and the injector, so 
as to retain any particles of dirt which would otherwise clog up 
the nozzles. . 

An air blast is sometimes used instead of an injector .for 
atomizing the wate»^ buUthe use of the latter conduces J:o more 
rapid and efficient work, inasmuch as the water is heated in its 
passage, with the obvious result ^hat the mist produced, possesses 
more rapid penetrative power tha& a mist produced with the aid 
of cold water. The apparatus illustrated is arranged for water 
pressure only, of not le^ than 12-15 per square jnch. 
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Special appliance^ krjpwn as dampening presses are frequently 
employed in conjunction with dampeners, for the pur/>ose of equal- 
ising ^he dampness of the goods. A typical dampening press is 
shown in Fig. 121. Pressure ‘is obtained by means of steam or 
hydraulic power and is applied or removed by merely turning a 
valve. 



Fio. 121.— Dampknino Press. 
il. Braithwaite and Son, Ltd.). 

Skirts and parts of blouses are usually ironed on skirt boards 
covered with felt. One of these is shown m Fig. 122. It merely 
consi^t^ of a tapering padded board nrK)untffl on a suitable sup- 
port. A smaller board— commonly known as a sleeve ironing 
%oard — is usually fitted underneath ; it is very serviceable for iron- 
ing the sleeves of various articles. The use of these appliances 
enables the articles to be drawn round and round as the ironing 
process. ^ 
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♦ * 

Frills on, pillow cases, pinafores, cusjjion covers, curtains, and 
other articles^are finished by goffering, using irons with different 
sized prongs, so as to produce fine or coarse work according^to the 
nature of the goods. The other i^arts of such articles are either 
ironed by hand or on body ironers, which latter are also commonly 
employed for underwear, and miscellaneous goods of a more or 
less plain ^description. , 

An ordinary hand goffering iron is s*!aped like a pair of scis- 
sors, bill is provided with two round prongs, usually made of steel. 
In some cases 'rpns with three prongs are u^ed, one prong fitting in 
between the other two; hence, more flutes cyi be made at one 
operation .than with the double-pronged iron. Machines arc now 



Fi<r 122. — Shirt and Slekvi; Ironioti Boards. 

{Maitlore, Allioti anil Co.. Ltfl.). 

largely used for goffering ordinary goods. In general construc- 
tion they resemble the two roller sleeve ironer, but the rollers 
are fluted and gear into each other. The lower roller is usually 
smaller than the upper one and is raised and lowered by means 
of d treadle and connections. In one type, the machine is simply 
clamped to a table and driven by a handle, pres.'ipre being obtained 
by means of a spring, while the hollow rollers are heated by intro- 
ducing red-hot heaters. Fig. 123 shows a machine mounted on a 
cast iron stand and provided with fast and loose pulleys for power. 
The treadle is fasteftf d'to the foot of the stand and when depressed 
causes the rollers to*i,.ear into each other, at tfie same tim^ actua- 
ting mechanism wfiich sets the machine in motion. The large 
roller of power machines is heatecfly gas, and the pressure between 
it and the smaller one can be easily regulated. The flutes of the 
rollers are of different sizes and shapes, and, as the rollers are 
interchangeable, fine, lafge, or medium flutes of different shapes 
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can be readily obtained^ The material used in thp construction 
of the rollers is brass. ^ 

5 ^ 5 team bolts of various sizes (Fig. 124), are very usefiil for 
ironing parts of articles whifeh are difficult to iron in the usual 
way without flattening, e.g., sleeves of blouses, etc. They consist 
of hollow steam heated drums generally made of copper in 
different sizes and shapes. In use, the part of the article to be 
ironed is placed upon ,^he bolt and stretched by hand until it is 
shaped properly and the desired finish obtained. Embroidered 
articles should always Jdc *iinished on the wrong side, so as to pre- 
serve the raised effect of the embroidery, the latter being in contact 
with the felt of the ironing board or machine during the operation. 



Flvi. 123. — GoFFKUINd Machink. 

(7. Bmithwaiic and Sm, Ltd ). 

Curtain Finishing. — In order to prevent unequal contraction 
dliring the drying ^of starched curtains, it is customary to attach 
them to frames, of which there are twli 'known types, termed 
horizontal and vertical frames respectively, according to the posi*- 
tionp they occupy in the drying chamber. 

The horizontal type is the oldest ; it consists of a rectangular 
framework of wood, on two sides of which are fixed brass or steel 
.Attached to the framework are two movable cross pieces, 
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one in each direction. These are also atted with pins and with 
a locking arrangement which enables curtains of different sizes 
to be readily placed into position. Several frames are nccfessary 
when dealing with large quantities of curtains ; they are usu- 
ally sent out in “ sets ’’ of about six or more, a drying box of the 
required capacity being also provided. In this arrangement, one 
frame is semoved from the box at a time, *the curtain taken off 



and replaced by another. A second frame is then removed and the 
re-loaded frame introduced into the oven and so on alternately. 
Fig. 1 25 shows a curtain drying arrangement of the foregoing type. * 
The drying box is heated by steam pipes f)laced near Ihe floor 
and no fan is used, as it is found that the artificial circulation of 



i. 125 .— HoicizoxtaJj (^.utain Fijamks. 

(ir. Suntiiu^rnades Horn, J,td ). 


air causes dust and other impurities to settle on the goods. Out- 
side the box are upright ^upports to which are fittec^ small rollers 
for the purpose of enabling the fraifles to be readily moved in and 
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out of the box, the curtains being attached at the same level 
they are drawn out. An improved loading and unloading arrange- 
ment's now made by means of which any of the frames can. be 
readily adjusted to a suitable working height. In the interior of 
the box are several sets of rollers corresponding to the number of 
frames in use and upon these the latter rest during drying. Hori- 
zontal frames occupy a greater space for a given outpi^t than ver- 
tical frames, but they ^re still used to a considerable extent. 

The vertical type of frame is usually fitted with a flanged wheel 
at each end, and tlie^ wheels rest on an overhead track which 
leads into the drying box. Movable vertical and horizontal rails 
which are fastened into position by means of thumbscrews arc 
provided for the frames, as well as the necessary “pinning.” 
An additional rail on which is a double set of “ pinning ” is some- 
times provided so that two sets of narrow curtains can be dried at 
the same time. 



IJ. Armstrmio avd Co., LU.), 

The “ Troy^' Curtain Trucks — An .'\merican arrangement fof’ 
stretching curtains into position previous to drying is shown in 
Fig. 126. In this appliance the curtain is fastened by means of ' 
hooks to a movable metal framework in a horizontal position a^/j 
shown in the figure. The centre bar is then raised to within. a short^ 
distaribe of the top of the outer suppoVt ailtl’ at this stage th% 
pieces are turned down so tha^ the, curtain is folded in the ‘c6htrfi^| 
the* truck; which forms part ©f the apparatus, is then ready to 1^", 
introduced into the drying cabinet. Fig. 127 illustrates 
rangemeht of the ‘apparatus after the qiortain has beep fbl^d 
t-thb^xentre. * . ’’ t'! 
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Curtains without frills are removed frorh the frames while still 
damp ; if aIloi;|ed to become dry they should be dampened and rolled 
up for a short time. They are then either ironed by hand or passed 
through the decoudun ; curtains with frills are hand-ironed and the 
frills finished by machine goffering or with the aid of hand irons. 

The Finishing of Woollen and Silk Goods. — Articles of wear 
composed of wool or silk do not, as a rule, receive any special 
treatment ‘in finishing. Starch and othc- substances which are 
of the highest importance in cotton and Hnen finishing, are rarely 
used, as such substances have a tcrdescy to degrade the natural 
lustre and “handle” of the fibres. • 

A brighter appearance is imparted to ‘silk articles, and 
“ scroop ” induced by giving them a final rinse in a weak solution 
of an acid such as acetic. 



Fig. 127. — “ Troy ” Ci rtain Truck. Closer. 

(/. Anufitrono and Co., Ltd.). 

Many woollen articles are simply washed, wrung, well shaken 
ou^ and carefully dried, but their appearance is cotsiderably en- 
hanced by subjecting them to a light pressing^ after drying. 

Underwear and fine goods are generally ironed by hand after 
<^rying, the temperature of the iron being comparatively low. In 
many works, however, it ig now customary to steam such goods, 
by means of a .steam’ng table, and finally to “ touch up ” by hjyid 
ironing. A typical st^imir^ table is shown in Fig. 128. It consists 
of a hollow metal table perforated on top, and supporte(f upon a 
heavy cast iron stand. Steam i^admitted into the interior of the 
table through suitable connections* which communicate with out- 
lets for the removal of water produced by condensation. When in 
use, the table is coveredfwith a layer of asbestos, op top of which 
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is laid a piece of felt fwhioh is ir turn covered with cotton cloth. 
The part of the article^ to be steamed is placed pn top of the 
covered table and steam admitted into the interior, from which 
it pa^fees by way of the perforations through the padding and 
material undergoing treatment. Thus, the articles are rendered 
more or less plastic and can be easily straightened out, and, if 
necessary, pulled into shape. A broad padded piece of wood, to 
which is attached a bundle, is used to lightly press out fill creases. 
The action of the stejun causes the fibres to become slightly 
“ raised ” and the goods exhibit a better appearance and possess 
a “ softer ” handle thtin can be obtair^cd without steaming. 



^Fh.. 12S.- Kn’.wnxd Tahlk. 
(J>. Oorrie find Soil). 


In high-class laundries, steam presses similar to those used by 
hosiery mai^ufacturcrs are sometimes employed for pressing stock- 
ings, w'oollen shirts, etc. One of the best known machines work- 
ing on this principle consists of a suitable framework supporting 
two flat steatp-heated beds above which is fixed a powerful screw. 
The goods to be pressed arc first placed upon flat wooden “shapes 
or “ stretchers “ socially made for the purpose. These “ shapes,” 
with the goods in position, are then placed between the beds of 
the machine, and subjected to a short pressing action. The steam 
pressure in the beds should not exceed '20 ll^s. per square inch. In 
this mode of finishkig, the articles acquire appearance sifpilar 
to that tixhibited by new goods. ^ 
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CHAPTER IL 

The Removal of Stains. 

Perhafps no other subject has been so 6ften discussed in the 
various textile journals as that of removing stains from the dif- 
ferent fibres. Innumerable methods ha^'c been advocated — especi- 
ally for use in laundry work—many of A^^ich appear to be un- 
necessarily complicated and entirely unsuitable •for the purpose in 
view. The fact that there is still considerable diversity of opinion 
amongst practical launderers concerning the best method to adopt 
in each case, seems to be principally due to the absence of a 
sufficient knowledge of the chemical and physical properties of 
the materials available and their behaviour towards fibres. 

The fundamental principles underlying the removal of the 
great majority of stains are both chemical and physical. For 
example: — When an ordinary iron stain is acted upon by oxalic 
acid, readily soluble iron oxalate is formed which is easily re- 
moved on washing with water. Here the underlying principles 
are cli^mical, (formation of iron oxalate), and phy^sical, (removal of 
product by washing). The removal of a mineral oil stain, how- 
ever, by acting upon it with an organic solvent is essentially due 
to physical action only, i.c., dissolution and mechanical removaf 
of product. * • 

Stains on textile materials usually occur in the form of 
patches or streaks of greater or less width. They are gener- 
ally characterised by the exhibition of colour which, is quite dis- 
tinct, as a rule, from that exhibited by the material on which 
they occur ; hence the greater the contrast between the latter and 
the^ stains, the more prominent do they appear. ^ 

It is a common experience in most laundries to find that 
many stains are but little affected — if at all— during the usual 
washing process. On the other hand, a considerable number of 
stains are completely removed, especially when a hypochlorite is 
used in one of the operations, and it is on this account thaf 
goods are not oftei^ treated for stains before washing. 

In bad cases, ho’l\^ever, it is customary to steep the ^ticles— 
it of white linen or cotton — in% cold weak solution of sodium 
hypochlorite for a short time beforfi washing, a wooden tank*being 
used for the purpose. The goods are subsequently soured in weak 
acetic acid solution, ringed, and washed in the us^al way. This 
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method may be adopted with advantage after washing, especially 
in cases where it is considered undesirable to employ a “ chlorine 
bleach ** at a high temperature. 

As might be expected, thri stains with which the launderer 
has to deal, are more numerous and of a more variable nature, 
than those met with in practically all other branches of the textile 
industry. In addition, the fact that stains occur on all kinds of 
fibrous materials intrbdyces problems of a more or less complex 
nature, and calls for considerable experience and knowledge on 
the part of the operator who superintends work of this nature. 

If it were possible^ to determine by< simple m’eans the nature 
and origin of each Stain met with, its removal would be very much 
simplified, but this cannot always be done. Hence, the launderer 
adopts the method which he considers most suitable, and it not 
infrequently happens, that, sooner or later, the fabric becomes 
quite tender at the part or parts which have been treated for the 
removal of the stains. 

The commonest stains met with in laundering practice are due 
to the presence of, or colouring matters derived from the follow- 
ing substances, viz. -.—Blood, tea, coffee, fruit, iron, ink, dye, 
paint, grass, etc., etc.; all of which exhibit colour of one kind 
or another. 

Blood Stains . — As a rule these do not offer much difficulty. 
They are removed from cotton and linen more or less completely 
^uring the alkaline breakdown of the washing process, and when 
present in considerably quantity, the latter should include a treat- 
ment with a hypochlorite. 

Blood stains on animal fibres may be removed by a lukewarm 
solution of soap containing ammonia. Refractory stains should 
be treated with warm methylated spirit. 

Tea, Coffee^ and Fruit Stains . — These are generally removed 
from cotton and linen goods in the washing process, but sodium 
hypochlorite 6r perborate has frequently to be employed at one 
stage or another cin order to ensure complete decolourisation. 
Stains on coloured or parti-coloured goods need to be treated with 
great care. A small portion of the hem of the article should be 
cut off and moistened with weak sodium hypochlorite in order 
to 'note its effect upon the colour or colours present. If the dye 
is unafff;cted, the stains should next be ^rrated, and the parts 
.subsequently given a thorough rinse in water. If the stains are 
"not a^ted upon by sodium hypochlorite, they should be treated 
with a reducing agent such as acidified bisulphite of soda, pr 
sodium ^ydrosulphite, taking similar precautions to determine 
whether jthe dye with which the material Las been dyed or printed 
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is sensitive to reducing agents or not. SAins of the above nature 
—if still present after washing— are removed from white animal 
fibres by means of a bleaching process with hydrogen peroxide 
or warm sodium perborate in weak acetic acid solution. Stains 
on coloured or parti-coloured animal fibres should be treated 
either with hydrogen peroxide, or with Decroline, Hyraldite, etc., 
but the colour effects exhibited by the articles other than the 
stains, should first be tested as in the fgrejg^oing method, in order 
to find if they resist oxidising or reducing agents. Warm 
methylated spirit is very useful in ca^s where the above methods 
are inapplicable. 

Iron Stains . — Stains caused by wet gefcds having been in 
contact with iron for a short time, or similar stains produced in 
other ways, are of frequent occurrence in most laundries. In many 
cases they are associated with other impurities, such as oil and dirt. 
Ordinary iron stains are removed from both vegetable and animal 
fibres by means of a fairly strong and warm aqueous solution of 
oxalic acid. The acid— in p6wder form — is sometimes spread on 
the moistened stains and allowed to remain until they have more 
or less completely disappeared. All goods should be thoroughly 
rinsed after treatment with oxalic acid. If the latter has little 
or no effect, a weak cold solution of hydrochloric acid should be 
triedf taking care to rinse thoroughly as beSore. In obstinate 
cases, a preliminary steeping in a solution of a strong reducing 
agent followed by one of the methods given above often provps 
efficacious, , , 

Ink Stains.— These may be caused either by marking, writ- 
ing, or copying inks. The marking inks generally employed are 
of two kinds, viz. : — i. Those containing salts of silver, and 
2 . Aniline black inks. The removal of ink marks Caused by the 
use of the former depends upon -the fact that silver readily form? 
a soluble double salt with potassium cyanide, (KCN), viz. 
KCN.AgCN. The*stained portions of the artitles are simplj 
moistened with a weak aqueous solution o{ potassium cyanide 
and thoroughly rinsed so soon as the stains have disappeared 
Potassium cyanide should be used with great caution, as it \i 
one of the most powerful poisons known. Stains caused by the 
use of aniline black hiks offer considerable resistance toward© the 
ordinary reagents^mpioyed by the launeferer. A m^rk^ made 
with good ink is very little affected either by reducing or oxidising 
agents, and, as it consists essentially of an organic pigment,, which 
in many cases, has been developed on the fibre, its removal u 
principally dependent upon its behaviour towards various organs 
solvents. A liquid sold for the purpose was found* on examinatioi 
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to consist essentially of^aniline mixed with a comparatively small 
quantity of nitro-benzene. ^ , 

lyritmg Ink Stains^ — Inks used for writing purposes are 
often mdde from various tannin seibstances and salts of iron. The 
stains which they produce may be removed from all fibres by 
means of a warm aqueous solution of oxalic acid. 

Coloured writing ink stains are generally removed during 
the washing process. • Such inks consist of aqueous Solutions 
of coal-tar dyes thickened with gum or other suitable substance. 
Stains which resist the washing process should be treated with 
hydrosulphite, but coloifred goods need ,to be prdviously tested 
as described in the paragraph dealing with tea, coffee, and fruit 
stains. 

Copying ink stains are not often met with after washing, 
since the dyes with which they are coloured are readily decolourised 
in presence of alkaline solutions. They consist essentially of 
solutions of basic dyes thickened with gum or glue, to which a 
little glycerine has been added. When present on coloured goods 
or animal fibres which need to be treated with great care, a weak 
warm solution of ammonia usually effects their removal. 

Mineral Oil and Grease Stains. — Many stains of this nature 
are removed during the washing process owing to the emulsifying 
action of soap. S/ains caused by the presence of unsaponihable 
matter, however, usually offer great resistance, and in such cases 
the local application of an organic solvent such as chloroform, 
benzine, or benzol, yields satisfactory results. It not infre- 
quently happens, that mineral oil stains are associated with a 
greater or less amount of iron and dirt, so that if evidence of the 
presence of iron is obtained, the stained parts should be further 
treated accorctng to one or other of the methods described under 
iron stains. 

Paint, Tar, and Varnish Stains.— AW stains which appear to 
have been causied by paint, tar, varnish, etc., and which resist 
the action of benzine and chloroform should be treated with tur- 
pentine, carbon tetrachloride, ether, warm methylated spirit, or 
benzol. Most of the organic solvents mentioned have low boil- 
ing points and are very inflammable, so .that they should be used 
withogreat caution. In the majority of laun(kies, it is not custom- 
ary to keep a stock 6f special substance^ for^the purpose of re- 
moving sfains. Indeed, it seldom happens that any organic sol- 
vents other than, turpentine and nSethylated spirit are used, while 
the ordinary reagents are usually confined to the substances em- 
ployed in Wjashing and bleaching. Hence, stains which resist^ 
these substance# are in many cases not fi^rther treated. 
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Dye Stains , — Many coloured stains oi& white linen and cotton 
goods due t^ the presence of dyes are^removed during the wash- 
ing process. Others are removed by the use of sodium hypo- 
chlorite or perborate. In the care of stains which are udaffected 
by alkaline detergents and oxidising agents, recourse must be had 
to one of tRe hydrosulphite compounds, such as Hyraldile Z, 
Decroline, or Hydrosulphite A.Z. A little of the powder is scat- 
tered ov^r the stained part of the material which has been pre- 
viously heated by immersion in a hot weak solution of acetic acid. 

A solution of titanium chloride »is also serviceable in many 
cases. It should be used cold and the sfained parts of the goods 
immersed for a few minutes. Organic dye sudns on white animal 
fibres which resist ammonia should be treated with one of the 
hydrosulphite compounds mentioned above, but with goods con- 
taining colour effects, the precaution of ascertaining the effect of 
the reducing agent employed on the dyes should first be adopted. 

Grass S fains . — These are caused by the presence of chloro- 
phyll, which is the name given to the green colouring matter 
present in most forms of vegetable life. Chlorophyll is readily 
soluble in ether, a property which suggests a means of removing 
it from fibres. 
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CHAPTER HI. 

Trade Laundry Work. 

* 

The term “ Trade Laundry Work is used here to indicate 
a section of the laundering industry in which only newly manufac- 
tured articles are cieansdd and finished, r * 

Reference has pft'eviously been made to two distinct branches 
of work of this nature, and it has been pointed out that in one 
branch, new collars, cuffs, fronts, and shirts which need to be 
highly stiffened are dealt with exclusively, while in the other 
branch only such articles as require a soft finish are treated. 

The goods handled in both branches are contaminated with 
various impurities acquired during the cutting, sewing, and other 
operations; in addition, they generally contain a greater or less 
amount of starch which has been introduced during the finishing 
process to which all linen and cotton cloth used in the manufac- 
ture of detached articles is subjected before it is sent out to the 
manufacturer. t 

The objects and underlying principles of Trade Laundry 
Work will be more fully understood if we preface our description 
0^ the various operations carried on in each branch with a brief 
account of the manufacturing processes. 

Manufacture of Collars, Cuffs, etc. —New white or coloured 
articles of wear which need to be highly stiffened arc made from 
linen and cotton cloth which has been previously bleached and 
finished. Different amounts and qualities of cloth are used ac- 
cording to the kind of collar, cuff, etc., to be made. Articles 
which have to he very stiff when finished are often made from fovjr 
thicknesses of cloth^ but a more usual custom is to employ three 
thicknesses, t.e., three ply, as it is found that a certain amount 
of pliability is sacrificed with each additional layer. The inner 
piece ot cloth used in the manufacture pf a stiff article is called 
the iining; the part which is exposed to view when worn is th^; 
front or “face” — k^lown technically asc the^^* fine — while the 
o^cr part is termed the “back.** 

* In^the case ^of a double collSr we may distinguish between 
the “top*Vand “band**; the latter is the part containing, thfe' , 
stud holes, and is stamped on one side wuth the size, trade mark,' 
etc. P^t/bf,the “top,** is “ face *t dr “fine,** t.c.,,the 
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portion which is exposed to view whew worn. Four kinds of 
collars, cuffc, etc., may be enumerated, viz. 

1. Those made entirely of linen. 

2. Articles with the exterior parts of linen, *and the 
^ linings of cotton. 

3. Goods with “faces” only of linen and the other 

parts of cotton. 

4. Articles made entirely of ^cotton. 

Union cloth, i.e.y cloth with a linen weft and cotton warp is 
also employed to a limited extent. • It is considered by some 
authorities, however, that many-fold stfff goods made from this 
material possess wearing properties which are not much superior 
to those possessed by goods made wholly of cotton, while, since 
the price of the former is more than half that of linen, it appears 
as if little advantage is gained by its use. 

The linen cloth generally used, varies in quality from 13^0 
to 22®°, t.c., the number of splits in 40 inches (width of cloth) 
varies from 1,300 to 2,200; 'and, as each split is made up of two 
threads, it follows that a 22^^ cloth contains 2,200x2*54,400 
threads in a width of 40 inches, whereas a 13°® cloth is much 
coarser, inasmuch as it only contains 1,300x2 = 2,600 threads in 
the same width. It rarely contains any finishing substances other 
thafl starch and oily softening agents. The potton cloth should 
be free from weighting substances of all kinds, since their pres- 
ence may give rise to considerable trouble in the subsequent 
cleansing process. Cloth which has been unduly stretched shotild 
be avoided, as it readily shrinks so soon as the nSanufactured 
articles are subjected to operations involving the employment of 
liquids at high temperatures. 

In American shirt, collar, and cuff factories, ^it is customary 
to shrink both the linen and cotton by means of a steaming pro- 
cess, before the cloth is cut up into the various articles. Thus 
unequal shrinkage Is more or less completely prevented. As a 
general rule, however, it is necessary to make an allowance for 
shrinkage— especially with cotton— by cutting the parts of the 
articles a little larger than the measurements when finished. The 
first operation in the manufacture of such goods as collars, cuffs, 
etc., may be termed*” cutting out.” It is carried on as follojys : — 

A zinc phte*^'^' wide as the cloth used^nd of the approximate 
length of the ‘ faces ” or linings, etc., of the articles to be made, 
is placed on the end of a lotf|; piece of cloth, and, after arrang- 
ing the latter in position, turned over and over until a Sufficient 
number of layers have been wound upon it. As a general rule, 
two dozen layers of cloth are wound at a time the plate is then 
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removed and another Wo dozen wound, and so on. After the 
cloth has been arranged in^this way, it is next prepared for cutting 
by placing a piece of metal of the shape of the “ face ” or lining, 
as the case may be, on the toprfost layer, and the whole strongly 
clamped to a “cutting bench.” The heap of layers of cloth is 
then cut round the metal shape with an exceedingly sharp shoulder 
knife, the handle of wtiich rests on the shoulder of the pperator, 
so that a more powerful /:ut can be made. Considerable experi- 
ence is necessary when cutting out the cloth in order to ensure a 
minimum of waste. As already stated, the kind of material em- 
ployed depends upon the class of collar, 'etc., to be made. For 
example: — If it is ^desired to make two dozen three-ply collars 
with the “ faces ” and “ backs ” of linen and the linings of cotton, 
72 individual pieces of cloth will be required, and of these it is 
obvious that two-thirds must be linen and the remainder cotton. 
In pointed, t.c., wing point collars, the linings are cut short near 
the points, while in four-ply articles one of the pieces forming the 
lining in each collar, etc., is cut smaller than the other parts 
and is not sewn. Fronts are frequently cut out from a heap 
of layers of cloth by means of a band-saw, the shapes having 
previously been marked with pencil on the top layer. Indeed, 
in some works all goods are cut in this way. After “cutting 
out,” the individual pieces of cloth are ready for assembling in 
proper order and “ basting,” which latter operation is done by 
mechanical means. In “ basting,” the edges of the pieces of 
cloth are turned down pbout J inch, the metal shapes referred to 
above being purposely made a little larger than the finished 
collars to compensate for the “turning-down.” In the case of 
a three-ply collar, the three pieces of “basted’* cloth are next 
arranged in p(»sition one on top of the other, fhe “ basted “ parts 
of the “back” and “face” being placed together with the 
lining between. The pieces are kept in position until ready for 
sewing by slightly pasting the edges with 'starch paste, or by 
means of pins. If paste is used care should be taken to see that 
it is of good quality and that it is not likely to mildew in the 
event of the articles having to lie for some time, for cases are 
on record which show that the greatest difficulty is experienced in 
the removal of mildew produced in this way*. The three basted 
edges are next sewn* together by meani' of Jfigh speed sewings 
machines, and the button-holes cut and sewn concurrently by 
power machines specially designetf for the purpose. 

The completed collar is then marked or stamped on the back 
with the size, trade mark, and other particulars. Aniline black 
paste or ink is eommonly used for stamping new goods, and the 
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operation is carried on by hand, either i^ibber or brass stamps 
being; employed. Since many propriei'hry marking inks contain 
fret mineral acid, it is necessary to exercise considerable care 
in order to prevent the stamped parts from becoming* tender. 
The goods should be washed as soon as the ink is dry, and on no 
account should the drying be facilitated by the application of a 
hot iron. 

A sfamping paste which gives goo^ results can be made ac- 
cording to the following instructions • — 

• No\ I Mixture. ' 

Dissolve : — 

8ozs. chlorate of soda and foz. sulphate of copper in 
^ gallon of water. Add 
f lb. starch and boil ; cool and add 
I pint acetate of aluminum 15° Tw. 

Nol 2 Mixture. 

Dissolve : — 

I lb. 5 ozs. aniline salt in 
I quart of boiling water. 

Thicken with about J-flb. starch and allow to cool. 
i^'or use, take equal parts of No. 1 and No.* 2, and thoroughly 
mix. The printing paste is of a greenish colour when first mixed 
but rapidly changes to a black if subjected to moist heat. It is 
the custom, therefore, when this type of^ paste is employed, to 
place the goods, after stamping, on shelves in the interior of a’ 
suitable oven usually heated by gas- 

Silver marking ink is sometimes employed in place of aniline 
black. It offers the advantage that it can be fihasily removed 
in the event of the goods being accidentally stained, whereas it is 
almost impossible to remove fully developed aniline black without 
tendering the matcwal. • 

The stamps used with the above T)aste ^should be of copper 
or rubber and the operators should not stamp more articles 
than can be conveniently washed each day, since it is inadvisable 
to allow goods containing aniline black to lie about for more 
than an hour or t\w. # 

In American b^andries the goods are u^ally stamped — before 
sewing — with ihe aid of ingenious stamping machine?. 

The Laundering Operatiofls.— After stamping, the goods are 
taken in hand by the launderer, who subjects them to 'several 
operations identical in most respects with those fully described 
in a preceding chapj^r. In many cases, the ^yashing process 
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is not nearly so stringent as in the case of similar goods which 
have already been in use,! and a bleaching operation^is frequently 
omitted. In most works, however, it is customary to adopt 
a somewhat lengthy and fairly drastic treatment in cleansing 
new goods, inasmuch as considerable difficulty is often experienced 
in the production of a uniform white on all the articles in the 
machine, especially in the vicinity of the seams. This is ac- 
counted for by the fao^ that the latter are often sewn wfth thread 
which has become contaminated with oil derived from the sew- 
ing machines. Traces of iro» are commonly associated with the oil, 
especially if it has been long in contact with the* metal parts of 
the machine, and tit not infrequently happens, that the seams 
of articles made up of many folds exhibit a distinct yellowish 
tinge, which is directly traceable to the presence of lubricating 
oil containing iron and dirt. 

The nature of the oil used for lubricating purposes is of con- 
siderable importance in view of the difficulty mentioned above. 
If it is of mineral origin, t.e., unsaponifiable, it can only be re- 
moved from stained articles with difficulty ; if, on the other hand, 
it is derived from vegetable sources, its removal from textiles is 
a comparatively simple matter, while a mixture of mineral and 
vegetable oils, t.e., so-called stainless oil, offers little resistance 
to the usual washing process. Oils of this nature are now l?,rgely 
employed in textile factories in order that they may be more 
readily removed, if by any chance the articles undergoing the 
'?5rocess of manufacture become soiled by their presence. Even 
stainless dils, however, form unsaponifiable films if exposed long 
enough to the air, so that collars which are contaminated with 
such -oils should be washed as soon as possible. The use of 
vegetable oiI§, alone for lubricating purposes is inadmissible in 
most cases, owing to their expensive nature, as well as on account 
of the difficulty of preventing them from oxidising and becoming 
thick when ejy^osed to air under the condbions which obtain ^in 
practice- It may also be mentioned that the presence of free acid 
in a vegetable oil, either used alone or in admixture with a mineral 
oil, is an important factor in determining its value for lubricating 
purposes, in cases where there is danger of the goods becoming 
stained during the manufacturing operations. The greater 
degree of acidity, tiie more powerful ;s tba action exerted by 
the oil ofi the metal with which it is in conract. *. I 

Apart, however, from defeefc caused by the presence of un^*" 
saponffiable oils, it is well krfown that foreign matfer of any- 
kind is mo^e^ difficult to remove from the seams of many-fold 
ticl^Sifr fropi other parts, owing to t|je resistance yvhich the ^ 
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former offer towards the penetration of thi detergents employed. 
It has been ipreviously mentioned, thaf, in addition to the im- 
purities acquired during manufacturing operations, “new^vork” 
usually contains a greater or le^s amount of starch, and it is 
well known tliat this substance is not very readily affected by 
alkaline cleansing agents. Its complete removal is best effected 
by subjecting the goods to a preliminary, treatment with one 
of the commercial malt extract preparatinrs, a mode of procedure 
which possesses a further . advantage, in that it facilitates the 
removal of other impurities in the sub^eqi^nt wash, owing to the 
gl^ater readiness with which the starch-free fibres are penetrated 

the detergents. 

Two examples are given below to illustrate washing pro- 
cesses for new collars, cuffs, etc. 

■xample 1 

1. Breakdown for lo minutes. Use cold water + gallons stock soda 

solution. Remove liquor, and rinse in cold water for 5 minutes. 

2. First suds. Use cold water ^rd up gauge glass, and add gallons 

stock soda solution and 2 gallons soap solution. Raise temperature 
of liquor to i6o“F. in about 15 minutes, and work at that tempera* 
ture tor 10 minutes. Remove waste suds. 

3. Second suds. Use warm water Jrd up gauge glass, and add 2 gallons 

stock soda solution and 2^ gallons stock soap solution. Raise 
liquor to the boil in 10-15 minutes and boil for 10-15 minutes. 
Remove waste liquor. • 

4. Rinse in hot water for 5-10 minutes. Water ^ths up gauge glass. 

5. Rinse again in warm water, |ths up gauge glass. ^ 

If it is necessary to bleach the goods, use a litt|p sodium 
hypochlorite or other suitable “chlorine bleach “ in No. 5 opera- 
tion, after which a thorough rinse should be given, followed by a 
treatment with weak acetic acid. Finally the goods are rinsed, 
and— if necessary— blued. 

Kicample 2i— 

I, Breakdown fc. 10 minutes in warm water. 

• 2. Treatment with ftialt extract for 10-20 minutes at sJbout H0“I20*’F. 
Use 4-6 ozs. extract. Remove liquor. . ^ 

3. Wash. Use cold water. Add 2-3 gallons stock soda solution and 

3 gallons stock soap solution. Raise liquor to boiling point in about 
15 minutes and boil 15-30 minutes. Remove waste liquor. 

4. Rinse in hot water for id minutes. 

5. Rinse in warm w^ter for 5 minutes. 

6. Rinse in colt^’-itV for 5 minutes. 

7. Rinse in ( dd^^ter anti blue. 

The goods may be bleached — if considered desirable — with 
Mdium perborate, or hypochloritef a small quantity being added 
to the wash, while a treatment with weak boiled starch according 
I to the examples given under domestic laundering, is^considered to 
Se advantageous. The •latter practice is especially suitable for 
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shirts, since the bodiePs of these will then yield a better ** finish '' 
on ironing. When a g!ossy “finish** is required' a little soap 
or Japan wax emulsion should be mixed with the boiled starch. 

There is considerable difterence of opinion amongst prac- 
tical launderers concerning the amount of alkali required in wash- 
ing new goods. If the latter are stained with oil, it is certainly 
advisable to employ larger percentage than in the |ibsence of 
such impurities, but it appears that, in a larj'e number of works, 
the amount used is out of all proportion to the results achieved. 
The presence of a rea^nable quantity, undoubtedly facilitates the 
fibre lubricating and penetrative action t)f soap solution as well as 
increases its emulsifying power. On the other hand, it is well 
known that the use of an excessive quantity is injurious, since 
it induces a colour degradation of the fibres, and exerts a weakening 
influence upon them. 

A good quality of curd soap, free from resin, should always 
be used for “ new work.** 

After washing, the goods are hydro-extracted- They are 
then ready for the starching operation, which is conducted in dif* 
ferent ways according to the nature of the starch mixture em- 
ployed. For goods which need to be highly stiffened two distiitct 
methods of starching are in use, one of which is dependent upon 
the use of so-called “double starch,” while boiled starch is 
employed in the second method. The term “ double starch ’* is 
used to indicate a mixture of raw and boiled starch, the propor- 
tion of each, as weK as its nature, t.c., whether wheat, rice, or 
maize, being commonly regarded by launderers as “ trade secrets,’* 
and it is questionable whether any two new work launderers use 
the same formula in making up starch of this description. 

“ Double starch ’* is used in the majority of new work laun- 
dries in Great Britain and Ireland. It has been ' superseded, 
however, in ^he United States of America and also in Canada by 
boiled starch. On the Continent, “ doutle starch ** appear^ to 
be used to a considerable extent, and it has been stated that the 
well known “ Berlin clear starch work** is produced with its aid.; 
Each process will now be described. ^ 

^ The “ Doable Starch ** Process.—Th^ operations involved 
the starching of new goods with “ double sti^rch ” may be enai|W^- 
ated follows:— ‘ ^ 

I. . Impregnation with starch. 

z. Removal of surplus starch and straightening oat.^ 
RinsingJ 

4. ^®Squeczing or ly^dro-extracting. 
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I. Impregnation mth Stafch,--ln this operation the cleansed 
and^ hydro-eiftracted goods are agitateif in a mixture of raw and 
boiled starch contained in a suitable machine. Several types of 
machines are in general use, but Ihose which appear to give the 
most satisfactory results are of the non-reversing barrel and dip- 
wheel types. The operation is carried on in the same way as 
in the rajv starch process, the goods remaining in the machine 
for about 3c minutes. • 

As mentioned above, the starch mixture employed varies 
considerably, but the following may iJe regarded as a typical ex- 
ample : — • 

No. X Mixture. 

11J-12 lbs. maize starch. 

15 gallons cold water. 

Make the starch into a smooth mass with a little of the 
water and introduce into a “cooker.” Then add the remainder 
of the water and bcil until a ‘perfectly homogeneous paste is ob- 
tained. Finally cool to about lOO® F. 

No. 2 Mixture. 

21-24 ^bs. rice starch. 

10 lbs. wheat starch. 

Mix thoroughly with 
12 gallons cold water and add 
7 lbs. borax (crystals) previously dissolved in 
3 gallons hot water and cooled. 

J pint turpentine. 

“ Double starch ” is made by mixing Nos. i and 2 in equal 
proportions and adding the necessary amount of blue. It is 
used at a temperature of about loo-iioOp. If the*goods to be 
treated need to exhibit a considerable amount of gloss, a suitable 
” glaze ** is either added directly to the prepared starch, or is 
applied separately at one stage of the ironing process. Greater 
pliability is ensured by the addition of a ^rnall quantity of 
glycerine. 

The mixture given below is suitable for shirts. It yields a 
moderate amount of gloss, and imparts a full, thick, and stiff 
feel. • 

No. I Mixture, 
to lbs. maize starch. 

10 gallons water. 
ii-2 lbs. Japan wax. 

Proceed as in above example, and boil until a smooth paste 
obtained. 
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‘ No, 2 Mixture. 
lo lbs. rice stanch. 

, 10 gallons cold water. 

3-4 lbs. borax ' 

Mix Nos. I and 2 in equal proportions for use.^ The mixture 
should be applied by means of a machine similar to that shown 
in Fig. 49, a steam , pipe being provided in order to keep the 
starch at a medium temperature. A little glycerine may be added 
if considered desirable- 

2. Removal of Surplus Starch . — The articles are removed 
from the starching macliine by hand. According fo the practice in 
some works, they ^re next spread out flat and passed between the 
rubber rollers of a power wringing machine under a moderate 
degree of pressure, the surplus starch being collected in a receiver 
for further use. Only about one-sixth of the total amount of 
starch introduced into the machine is taken up by the goods, so 
that the recovery of the excess and its further utilisation is of 
great importance. 

3. Rinsing.— This operation is next taken in hand by opera- 
tors who agitate the goods separately for a few seconds in a 
weak cold mixture of raw starch and water at about 2® Tw. The 
object of rinsing at this stage is to remove surface starch, which 
may be present ki considerable amount, and if allowed to Vemain 
would obviously give rise to serious defects in the subsequent 
<ironing process. The articles are transferred directly from the 
' rinsing t^'ough to a ^able upon W'hich they are laid flat, one on 

top of the other, in bundles of about half a dozen, all creases being 
, removed during the operation ; they are then ready for the next 
ope^tation, viz. Squeezing. 

4. Sqtleezing . — As its name implies, squeezing accomplishes 
the same object as the corresponding operation of the raw starch* 
process, but it differs from the latter in that it is conducted in 
such a way a^ to ensure absolute uniformity in starch penetration 
throughout the fibres, while at the same time, the different layers 
of cloth are thoroughly “ set and excess of moisture and starch 
removed in a special manner, so as to prevent the latter from 
contaminating the surface threads, and rendering possible the, 
pl^duction of a . finished article — without ‘sticking to the ironiiig^ 
surf ace%— characterised by the exhibition of f'non-filled-up app^arr. 
:ance. Further, in some cases^ the articles are subjected -to 'Tft ' 
prelimThary Iminersipn in boiliqg water immediately preceding 
squeezing operation, so that a greater or less amount of 

■ starch is gijiatinised’knd the goods more effectually 
tjMr^^cfcape pP air enclosed 45 the intenptioes of the attlcl^^^ 
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facilitated. The presence of boiled starch »in the starch mixture 
employed pre^yents the raw starch from “ settling out*' in the 
searfts or other parts of the goods, thus enabling a full, stiff, and 
uniform “ finish ’* to be obtainedo 

Squeezing is carried out as follows : — After rinsing, the 
articles are arra‘nged in one or more small flat batches on a piece 
of thick absorbent woollen blanket or felt and wrapped up care- 
fully by filming them over and over, t^kihg care that the flat 
shape of each batch is retained. In the simplest method of squeez- 
ing, the articles are then passed between the rollers of a power 
driven wringing* machine •under medium pressure. In the second 
method alluded to above, the woollen cloth cofltaining the goods, 
is taken in hand by an operator and immersed once or twice for 
a few seconds in boiling water contained in a trough placed 
beneath the squeezing rollers. It is then immediately passed Detween 
the rollers, upon which a heavy pressure is exerted. The rollers 
are usually made of iron lined with horizontal staves of wood 
and fitted with a copper collar at each end. The top roller is 
caused to revolve in a direction pointing away from the operator. 
In use, one end of the bundle of goods to be squeezed is first 
placed over the top roller and by means of a suitable guide is then 
carried between the “ nip,” the bundle finally emerging at the 
front V)f the machine. In this way, practically, all danger asso- 
ciated with the use of a high pressure squeezing machine is 
eliminated. The articles are next opened out, and after the usua^ 
preliminary operations, are ready to be irqped according to one 
of the methods described on page 277. 

The foregoing operations are subject to considerable medi- 
cation in different works. A typical example of a modified process 
which has been largely adopted is given below : — • 

The collars are loosely tied together in dozens and starched 
in the usual way. Surplus starch is then removed by hand, and 
th^ articles thoroughly rinsed in a raw starch miiiture about 2® 
Tw., kept at a temperature of about 120® They are next 
placed in a hydro-extractor, which is run at a medium speed for 
about an hour. Finally, the goods are removed, and taken in 
Wnd by operators who separate and straighten them out so as 
io render them fit for blocking. Shiit bosoms and cuffs »re 
starched in a mach.je of»the same type as ftat used in^the raw 
starch process. Fig. 49, but provided with a small steam pipe 
Jor keeping the starch mixture It a medium temperature. After 
'the operation is complete, the starch is thoroughly rubbe 3 into 
^e goods by hand, and excess removed. They are then dried, 
and subsequently rinsed in a weak raw starch miitture at about 
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120° F. The starches* portions of the goods are again rubbed 
by hand, after which opciration, they are rolled up carefully in 
thick woollen material and passed between the rollers of a sqiifeez- 
ing maVihine under considerablef pressure. At this stage they are 
ready for blocking. 

Ironing , — The machines used for ironing gcJods which have 
been impregnated with “ double starch ” are identical with those 
employed in the raw 'stjych process. It appears, however, that 
the ordinary form of steam press is not particularly well adapted 
for the blocking operation, inasmuch as there is considerable 
difficulty in rendering 'che surfaces of cthe goodS uniform, this 
being due to the fact, that the operator is unable to control the 
progress of the operation in such a ready manner as is possible 
when a table ironing machine is used. 

The complete and ready control of new work — which is 
usually badly creased — in the first stage of the ironing process 
is of the highest importance, and with this object in view, it is 
customary in many works to subject the goods to a preliminary 
blocking operation, on both sides, with the aid of a table ironing 
machine. The blocking and partial drying of the goods are then 
completed by means of a steam press, or a special form of roller 
drying machine, which is similar in principle to the roller glossing 
machine. At this stage, they are examined, and, if a high*' gloss 
is required, a little “ glaze in paste form is rubbed on by hand, 
using a clean piece of linen. After lying for an hour, the goods 
are glossed on a roller machine or with the aid of other suitable 
apparatus. Shirts are commonly blocked by hand and finally 
glossed on table machines. 

‘The Boiled Starch Process.— It has been stated in a pre- 
vious paragnaph that both new work, and articles which have 
been in use are frequently starched with boiled starch .only. The 
operations involved differ from those described above in several 
important particulars. In the first place,* the actual starching 
operation is contiguous, each article being fully starched in the 
course of a few seconds. Secondly, specially prepared starches 
known as thin-boiling starches are used, and in the third place, 
the additional- operations of drying and subsequent dampening 
are essential. • 

From a consideration of the nature ef th^fibrous articles toT>e 
Seated as well as the ** finish ** required, it is evident that th^ 
success of what inlay be termed arf instantaneous process of starch- 
ing goods composed of several folds is primarily dependent upp# 
the facility, with which the indiiddual fibres can be impregna^ 
wi^^lje s|arcb Now it is well known tha|,the higher the vjscos^ 
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of a liquid mass afid the higher its temper^^ture, the more readily 
will it penetrate fibrous materials; henot;,, it naturally follows that 
a thin hot starch paste is niore efficient in the matter of penetra- 
tion than a thicker paste. It is to be observed, however,# that a 
boiled starch paste made from ordinary starch must be com- 
paratively thJfcl^ in order to impart the necessary “ body ** and 
stiffness to collars and similar gopds. It appears from these 
observations , therefore, that ordinary stanch is unsuitable for 
the continuous starching of goods comifosed of many folds, be- 
cause on the one hand the penet-ativ^ power of a paste of low 
viscosity is not high enojiigh' for rapid work, while on the other 
hand a thin paste lacks the power of impai^^ing the necessary 
amount of stiffness, etc. Consequently, with the introduction of 
continuous starching machines for goods which have to be highly 
stiffened, a demand arose for a starch from which a paste could 
be prepared of the requisite viscosity without sacrificing its pro- 
perty of imparting “ body ’’ and stiffness. Starches possessing these 
qualities in varying degrees *are now manufactured in enormous 
quantities ; they arc termed ‘ ‘ thin-boiling starches. ’’ A thin-boiling 
starch consists essentially of a partially hydrolysed starch, t.e., a 
starch which has been partially converted into dextrin-like deriva- 
tives. It differs from ordinary starch in that an equal quantity yields 
a much thinner paste when boiled with a definite volume of water, 
and pastes possessing comparatively high viscdsities can be pre- 
pared from some varieties, even when the starch-content is so 
high as 6 lbs. per gallon, whereas it is common knowledge th»t 
a very thick paste is obtainable with a confparatively low content 
of unaltered starch. 

The mode of manufacture of ** thin-boiling starches” has 
already been described on page 82, and it has been pointed out 
that, when these starches were first placed on the market, con- 
siderable difficulty was experienced in the manufacture of different 
batches of the»sanie kind of starch that would give identical results 
in finishing. Th's lack of uniformity may be feadily induced 
by using acid of varying degrees of strength ; by working at differ- 
ent temperatures, or by increasing or diminishing the length of 
time of treatment. Most of the “thin-boiling starches” now 
made, however, leave nothing to be desired as regards unifomity, 
since the greatest cane is taken to ensure ^hat different batflies 
are made under idlinticil conditions. • 

The Starching Operation.-^Thh takes place impiediately after 
washing and hydro-extracting. • The care with which the latter 
operation is carried out, has considerable influence on the uni* 
formity of the “ finish ” imparted to different batches of goods. 
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This statement is also applicable to other stirching processes. 
The machine should be Icjaded each time it is used with the same 
weight (approximately) of goods, and run for an equal length 
* of time, at the same rate of speed. 

Tape or apron “ starchers are in general use for impregnat- 
ing collars and cuffs with boiled starch, and twp 'typical repre- 
“ sentatives are described and illustrated on pages 159-160, The 
particular starch chosen is boiled up with water, the proportion 
of each being governed iy the nature of the starch and the kind 
of “ finish ” required. Other substances are frequently added to 
the paste in order to increase its lustre-producing properties, etc. 

The following typical example illustrates the composition of 
a paste made from a thin-boiling wheat starch, but, as a general 
rule, it will be found, that the best results with thin-boiling 
starches are obtained by carrying out a few trials on a practical, 
scale. 

BOILED-STARCH PASTE FOR STIFF WORK. 

Mix 20 lbs. of thin-boiling wheat starch with 20 gallons of water until free 
from lumps. 

Raise to the boil while constantly stirring, and add 3-6 ozs. of Japan wax, 
and about 2^ lbs. of borax. Boil for about 10-15 minutes, and, if 
necessary, strain through calico before use. 

The vessels in which the starch paste is made are commonly 
termed starch cookers.” Two kinds of ” cookers ” are in use. 
One type consists essentially of a copper pan provided with a 
'^sleam jacket, and, in some cases, with mechanical agitators and 
a tilting afrrangement.' In this form, the starch paste is not 
diluted by the condensation of steam, as is the case when an open 
Steaip pipe is used for heating purposes. An ordinary closed 
copper steam|,coil placed at the bottom of the pan can be used 
instead of a jacket, one end of the coil being connected to the 
steam supply and the other to the nearest drain or a steam trap. 

' ' In the secqnd type of ” cooker,” an open steam pipe is use^ji, 
a separator being provided for the purpose of removing water from 
the steam as it passes into the pan. “ Cookers ” built on this 
principle are very largely used. A well-known apparatus is shown 
in Fig. 129. It consists of an inner ^vessel of copper and an 
out^r vessel of galvanized iron. These are placed a small distance^ 
apart, one within the«other, and the intej;vening space filled witfi 
a non-coi 9 ducting material. The steam connections, separator, 
lid, and draw-offv tap are shown iK ihe illustration. Starch made 
•in a vessel of this kind can be ea^Iy kept hot for a long time. ^ 

\^ping and Straigf^femng Oat. —The articles received jat thet 
exit starching machine are coatf,d with a considjwabte 
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amount of surface starch >Vhich must be re^noved before they are 
further treated. With this object in vi^>v, an operator lays each 
artiele out Hat on a suitable table adjacent to the starching 
machine, and then brushes or wip^s off the surplus starch;* at the 
same time any creases are straightened out by the rubbing or 



la®.— S tabch “Cooker.”* 

(J. Braithivaite and Son, Ltd.), 

) brushing action. A small bruJh^ is often employe*d when the 
'goods are badly creased, and a piece of clean linen under ordinary 
-circumstances. “ Straightening out** is sometimes termed 
; ‘‘blocking.** 
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Drying*. —This opf^ration is peculiar to the boiled starch pro- 
cess and must be condufted as rapidly as possiblj in order to 
obtain uniformity in the finished articles. Types of drying •ap- 
paratus* specially adapted for wprk of this nature are described in 
Section IV., Part I. The temperature at which drying takes 
place, varies to a certain extent in different laupd^f'ies, but it is 
usually not much lower than 200 ° F. As soon as the goods are 
dry, they should be iAimediately removed from the drying room, 
since too long an exposure at a high temperature has a tendency 
to cause them to acquire a yellowish tinge which is very objection- 
able. »- 

It is also considered by some authorities, that this system of 
drying exerts a deteriorating influence upon their tensile strength, 
but no systematic investigation appears to have been made with 
the object of ascertaining whether this statement is correct or 
not. 

Dampening . — All goods which have been starched with 
boiled starch and then thoroughly dried need to be dampened 
before ironing. This operation is sometimes known as “ condi- 
tioning. *’ Its object is to moisten the goods evenly with a certain 
amount of water, without which, the production of a lustrous and 
uniform “finish” is impossible. The action of water in condi- 
tioning dried starched goods is manifold. In the first placCi, it re- 
stores the inherent pliability of the fibres; secondly, it renders 
the starch more or less plastic, thus enabling all creases produced 
\>y unequal contraction during drying to be removed; thirdly, it 
minimised the dangeV of scorching during ironing, and in the 
fourth place, it enables the starched threads to be readily moulded 
into shape and flattened on the surfaces at the temperature of the 
ironing ope^tion, so that gloss is produced without any pro- 
nounced diminution in the tensile strength of the goods. 

Several types of machines are in use for dampening heavily 
Starched goo^s, the best known being of American origin. In 
practice, the goods are first dampened by a passage through one 
of these machines,* and then subjected to pressure in a ** dampen- 
ing press ” for about an hour. The latter operation ensures 
uniformity in the distribution of moisture throughout the fibres. 

* All dampening operations call for the exercise . of great care, 
in order to prevent widely varying agiounts of moislurie i^ng 
absorbed by successive batches of goods..^In all cases, excess 
of moisture <s to be avoided, a9 this throws additional work on 
the o|)eratoj:8, and causes unnecessary wear and tear of 'the goods 
and machines. In practice, the aim is tp moisten the gooi|s tc 
the sm^lest possible extent, consistent with the production 
{a^sfa1^(|ry finish. 
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A type of dampener specially designed for collars and cuffs 
is illustrated jn Fig. 130. It consists of*a suitable stand support- 
ing •three pairs of rollers, each pair differing in diameter from the 
other pairs. The two largest, !>., the dampening rollets, arc 
covered with rubber, and the collars, etc., pass directly between 
them into a receiver placed beneath the machine. One of the rol- 
lers is fixed in position, but the other can be readily adjusted ac- 
cording t^ requirements. Each of the second pair of rollers (B), 
works in a copper pan containing water, and is in contact with 
one of the dampening rollers. The level of the water in the pan 
is kept at a coifstant level by means of a Simple automatic device. 
The third pair of rollers act as strippers, t.e., they remove excess 



Fig. ISO.—CoLLAR and Cuff Damfener. Sectional End View. 

(I. Braithwaite and Soft, Ltd.). 

of, water from the dampening rollers by pressing^against them. 
Each roller may be actuated separately, so that different amounts 
of moisture can be pressed into the goods during their passage 
between the dampening rollers. A collar and cuff dampener dif- 
fering in several details from the above is shJ^n in Fig. 131. 

, Its chief points of difference are as follows : — In the first pl%cc 
the number ^ roller| is reduced to Ihij^ee. S^ondly, the dampen- 
ing roller is brass covered with cotton cloth. This roller re- 
volves in a copper water tank ih which it is partly immersed, so 
that the cotton covering becomes fiioroughly saturated with Water. 
By means of an adjustable stripper roller which presses against 
the dampening roller, ^Jie amount^of water retained by the cotton 
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can be easily regulated. Finally, the third point of difference is 
evident from the grooved appearance of the upper #roller, which 
latter also presses against the dampening roller. Moisture is 
squeez^:d into the goods by pressing them between the grooved 
roller and the cotton covered roller, the mode of construction of 
the former effectually preventing the formation of % tand of water 
at the point of contact of the two rollers on the feed side of the 
machine. ^ . * 



« Fig. 131.— C01.LA11 and Guff DajUfeneb. 

^ ( 1 . Braiihtmite and Son, Ltd.), 

Ironing . — One of the chief advantages claimed for the boiled 
starch process, is the rapidity with which the ironing process is 
completed. Indeed it is with this object ink view, that the goods 
are dampened as liglftly as possible. Irgning^is conducted on t>ne 
of the various types of multiple roller collajr and cuff ironers, either 
gas and air, *or steam being useW for heating the rollers. 
rule, one passage through a suitable machine is sufficient to fUkish 
the goods. Obviously, the greatest possible care needs 
exercised 4n stsaightening outihe article^, iiefore they at» f ed 
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the machine, or they are almost certain tp be creased, while if 
too much mcjsture is present, owing to inefficient dampening, the 
godds exhibit a tendency to stick to the heated rollers, and cannot 
be finished properly by a single pi^sage. • 

The ironers are commonly made with interchangeable gear, 
so that a domes?tic or medium gloss can be obtained at will, while 
some machines ai;e specially designed for imparting a high-gloss 
finish. * ^ ^ 

General Remarks . — The boiled starch process for new and 
old work, has met only with a con^aratively small amount of 
support in British laundries, although its* adoption has long been 
universal in America. Advocates of the process claim that, in 
certain respects, it is superior to either the “double,” or raw 
starch process, while on the other hand, many authorities maintain 
that any advantages it may possess are counterbalanced by dis- 
advantages. As a result, the relative merits of each process have 
long been, and are still, subject to keen controversy in the trade. 
The’ chief distinguishing features of both processes are tabulated 
below, and it should be noted, that the statements which follow, 
concerning the use of boiled starch for new work, apply with almost 
equal force to the lx>iled starch process for domestic work. Similarly, 
the main features of the “ double starch ” process for new wofk, 
are ftractically the same as those which are characteristic of the 
raw starch process for goods that have already been in use. 


COMPARISON OF THE CHIEF FEATURES OF THE “ DOUBLE >> 
AND BOILED STARCH PROCESSES >5 USED FOR 
COLLARS AND CUFFS. 


“ Double Starch” Process. 


Boiled Starch Process. 


r. Comparatively simple and inex- 
pensive starching machines ^re 
employed. 

2. The starching operation takes up 
• a considertble amcAint of time 

and exerts a weakening influence 
on the fibres. 

3. The goods have not to be dried 

after starching, 

4, Dampening is unnecessary.^ 

5, The ironing orocess* takes up a 

greater ah&onnt of timq|than in 
the bnUed .^arclf process, and, 
atleasi.fwo types of machines^ 
are usually employed for the 
. main operations. 


1. For successful and rapid work 

specially - designed starching 
machines are essential. 

2. The starching operation is com- 

pleted in % few seconds, a 
comparatively small amount of 
friction*being induced. 

3. Each article has to be dried separ- 

ately, and as quickly as possible. 

4. The goods have to be dampened 

before ironing. 

5. Ironing is completed in the course 

of a ^w seconds, and is usually 
done with the iHd of one 
machine. . 


Many practical laainderer.s who have had experience both of 
the boiled and “ douWe starch” processes, are 9f opinion, that 
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the rapid drying of s^rched articles at a fairly high temperature 
militates against the production of a good “ colour/^ and it is well 
known, that, in many cases, it is essential to use considerable 
quantities of blue, both in the rinsing operation and during the 
actual starching operation, in order to obtain satisfactory results 
with the former pioccss. This mode of procedure is rendered 
necessary owing lo various causes. In the first place, traces of 
acid may be present in ^he boiled starch, with the result that the 
blue is more or less completely decolourised, at the temperature of 
the drying operation, assuming, of course, that the blue used is 
ultramarine. In the second place, the dextrin-likd substances pre- 
sent in thin-boiling starches have a tendency to become yellowish 
in colour on heating, hence a considerable amount of biue is re- 
quired in order to neutralise this effect ; and in the third place, the 
fibres themselves exhibit a tendency to undergo a somewhat similar 
colour degradation under the conditions which obtain during 
drying. 

It is also considered that more skill is required, as well as 
much more supervision, when starching with boiled starch, than 
is the case when using either “ double ** or raw starch. 

Furthermore, it is generally admitted by trade launderers that 
the finished effects obtained by using “double starch “ for stiff 
goods, are superior to those obtained with the aid of boiled starch, 
and it is well known that goods finished according to the latter 
|>rocess, soon become limp on storing. With regard to the former 
statement, it is of interest to note that manufacturers frequently 
me6t customers in the home market who buy only those goods, 
which exhibit an appearance, and possess a “ handle,” considered 
to be obtainable only by the use of “double starch.” On the 
other hand, gdvocates of the boiled starch process, maintain that 
almost any effect produced with the aid either of “double” or 
raw starch, can be produced by the use of boiled starch. It ap- 
pears, however, that the consensus of opiftion amongst practical 
launderers in this pountry, is opposed to the use of boiled starch 
for new stiff articles intended for the home market, although its 
use for similar, as well as old goods in American practice, un- 
doubtedly gives just those results which are demanded by the 
A«ierican customer. In the first case, a^ thick, full, stiff and 
more or less lustrous article, possessing ^uffiqient pliability to 
vent disfiomfort when worn is required, whereas in the latter,' a, 
high degree Of stiffness and lustrt, and a thick “ feel ” ate not of 
great importance, f.e., a softer Effect is required. The softer, anrf 
less lustrous the “ finish,” the less is the»average length of . 
that the artidq^ can be worn; ponsequentlif,.it woild appear 
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the boiled starch process is of considerably advantage when con- 
sidered from^a hygienic standpoint. ^ 

* Another claim put forward in favour of the bailed starch pro- 
cess, is its greater economy in materials, wear and tear of fhachin- 
ery, and labojjr, while the principles upon which it is based are 
certainly more •scientific than those underlying the use of raw 
starch. Still, so long as the average results obtained, are inferior 
to those yielded by the “double** and, raw starch processes, it 
does not appear likely that the process will make much headway 
in this country, at any rate among ?he medium and small-sized 
laundries, and* especiallj^ those in whici^ high-class work is a 
speciality. ’ 

With reference to many of the statements which have been 
made from time to time concerning the merits or demerits of the 
chief starching processes in use, it is to be observed, that no at- 
tempt appears to have been made to base them on the results of 
trials carried out in a scientific manner, or on a careful considera- 
tion of the physical properties of the starch mixtures employed, 
and the nature of the fibres to be treated. 

If the common physical properties of a raw starch suspension, 
and gelatinised starch respectively are compared, it will be evident 
that the threads of those articles undergoing a simple impregna- 
tion process are more or less readily penetrated by the minute 
granules of the former, whereas in the case of boiled starch, pene- 
tration of the threads is dependent to a greater or less extent upon 
the viscosity of the starch paste, the natyre of the fabric, anil 
the kind of yarn from which it has been made. wlieiher ii is 
a hard or soft yarn. It follows, therefore, from these considera- 
tions, that the use of boiled starch for stiff goods, necessitates 
the employment of means for the purpose of forcing it into con- 
tact with, as well as between, the fibres of the threads of warp and 
weft, so that the necessary degree of stiffness can be obtained on 
ii^ning. The latter Operation also causes the stanch in the inter- 
stices between warp and weft threads to beopme stiff, hence the 
finished article consists essentially of such threads embedded m 
a matrix of starch. The integument produced in this way, con- 
sists essentially of an unbroken film of starch, covering both 
threads of warn and ^ft as well as the adjoining spaces, so jsfcat 
the finished^ar^Icle^usuaily gives little indication of the kind of 
fabric that has been treated. 

On the other hand, when S raw starch suspension is used, it 
does not fill up the spaces between warp and weft to the same 
extent, owing to its^ being devoid of mucilaginous properties; 
neither does the subseeiuent gelatinisation of the granules produce 
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such a “ filled up ** appearance of the spaces between warp and 
weft. Consequently, the threads of the finished auricle are , more 
readily distinguished, and the articles do not appear to contain 
an excessive amount of foreign matter. 

It may be concluded from the above statements regarding 
the simplicity of the way in which a raw starth suspension is 
taken up by a fabric, that the employment of-mechanical means 
for the purpose of foi'cipg the starch into the threads is unneces- 
sary. Theoretically, this view is correct, in so far as it applies 
to a fabric which is open to*the full action of the starch suspension, 
provided, of course, that the starch granules oY the latter are 
equally distributed' and prevented from “settling out" by suit- 
able means, and that the threads of warp and weft are not too 
tightly twisted. 

In general, however, goods which need to be highly stiffened, 
consist of many folds of cloth sewn together, and, as it is of the 
greatest importance, that the starch should penetrate the inner 
folds as well as the outer, it has been found in practice that a 
certain amount of force is necessary in order to accomplish this 
result in a satisfactory and uniform manner. 

As previously explained in our description of the raw starch 
process, the means usually employed are of such a nature, that 
the goods are violently agitated and drenched from time tb time 
with the raw-starch suspension. In this way the necessary force 
is provided to ensure thorough penetration, while at the same 
\ime, the starch granules are kept in a state of equal distribution 
throughout the mixture. This method of impregnating fibres with 
raw starch is undoubtedly severe on the goods compared with 
the method of applying boiled starch, 

* The priiciples underlying the impregnation of fibres with 
raw and boiled starch are also applicable in the case of “ double 
starch.’* The presence of raw starch in the latter^ facilitates its 
distribution awong the threads, and the fiftished articles possess 
a considerable an|ount of pliability and stiffness, as well as a 
full thick feel. It is to be noted, that goods treated with thin^ 
boiling starches, develop pliability owing to the sacrifice— by the 
original starch— of those physical properties which distinguish It ^ 
frem the dextrins. In other words, a “ finiJih ” obtained with the. 
aid of dextrin-like sihxstances, possessescmqclj. more pliability ^tfi aft 
a pure sfarch “ finish,” the latter, of couitse, being characterised, 
by a high d^ree of stiffness. • . * * ‘ 

Tie Manufacture of Soft finished Articles. — a « 

seciion we have dealt with the mode of» manufacture of jgoods^- 
which ne^ tojye highty finishejJ, and ref^ence has been made to. 
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the f^ct, that the degree of stiffness and other physical properties 
exhibited by^uch goods are partly dependent upon the number 
and quality of the folds of cloth from which they have beer^ made. 

Soft finished goods, on the Other hand, are invariably made 
from single-ply cloth. In most cases, the edges are turned down 
and sewn, but the amount of dirt, etc., contracted during this 
and other^ operations is usually so small, that its subsequent re- 
moval gives rise to much less complex problems than those met 
with in the cleansing of goods maae from several folds of differ- 
ent materials. It frequently happens, ^however, that certain 
classes of soft finished gdods, c.g,, hand embroideries, are more 
difficult to cleanse than any other kind of “ nc*w work.’^ 

The various detached articles which need to be washed after 
the manufacturing operations, and subsequently finished in such 
a way as to cause them to possess a soft “ handle,” may be 
classified as follows : — Handkerchiefs; bed-spreads and sheets; tea 
and tray-cloths, doileys and similar articles ; robes and blouses ; 
pillow cases and shams ; -table cloths and serviettes ; towels, etc. 
They may be conveniently divided into two main groups, viz. : — 
I. Plain goods, and 2. Embroideries. Under the term ” plain 
goods ” is included all articles which are either quite plain, or 
exhibit effects produced in the loom or by printing. 

?^)aniifacture of Plain Goods. — Plain articles are made in a 
comparatively simple .manner. Bleached and finished cloth is 
first of all cut up according to the size of the article required. 
Plain handkerchiefs, certain kinds of towels,* etc., etc., ye usually 
hemstitched, while other articles such as ribbed handkerchiefs, 
table cloths, serviettes, etc., are turned up twice at the cut edges 
so as to form a very narrow hem which is subsequently sewn by 
machine. This is done in order to prevent the edges from fraying. 
Hemstitching accomplishes the same object, but at the same time, 
the effects produced in the various styles, such as punch, shire, 
anfl revere, are, of course, much more ornamenfnl than those 
produced by mears of very narrow' hems. • 

Manufaefura of Emhroidenul Goods. — Embroidery is the art 
of producing artistic patterns by means of needlework on textile 
fabrics. Two distinct classes of work may be recognised, viz. : — 
Hand embrcTidc. / and machine embroidery. *The former includes 
all kinds (T art dir leedlfwork done by hand with whit* or col- 
oured threat I on white or colourec^material, while the fitter includes 
all work done by single or multiple*necdle machines. The material 
on which the embroidery effects are usually produced is either 
cotton or linen, the latfer being employed for high-class goods. 
Enormous quantities of cotton ar^i used in the nSanufacture of 
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Swiss embroideries, ^hile large quantities of the finer qu^ilities 
of linen’ cloth are also u.^‘cd for the same purpose. < 

Hand Embroidery.— This is considered to be the best and is 
usually done by cottagers in country districts, the goods being 
distributed and collected by agents of the manufacturers. As a 
rule, work of this description is highly contaminated with all 
kinds of impurities, pany of which frequently' offer gi;eat resist- 
ance towards the variou^> substances used in the subsequent wash- 
ing, as well as towards the compounds employed for removing 
stains. r 

The embroidery patterns for hand or machine work (Swiss 
embroidery excepted) are first drawn on suitable paper by a 
designer. The drawing is then superimposed upon another piece 
of tough paper, and the two placed upon the table of a perforating 
machine. This consists of a suitable framework supporting a 
hollow brass standard to the top of which a movable arm is 
attached. The aim is double-jointed, the first portion being 
almost horizontal and the second portion vertical. The free end 
of the arm is arranged at a convenient working height. Beneath 
the framework is a large grooved pulley operated by a foot treadle. 
A fine cord passes round this pulley, and up the hollow standard 
to the top, where it passes round a second pulley. By means of 
intermediate pulleys, the cord is caused to actuate a miniature 
eccentric on the end of the swinging arm. Attached to the ec- 
‘centric is a small nipple which holds a very fine needle. A small 
bracket err guide is also fitted to this part of the apparatus. In 
use, the guide rests lightly on the paper to be perforated, and the 
needle working up and down is guided over the design, thus 
' reproducing the design in the form of pinholes very close together. 

Having now prepared a pattern perforated on paper, the neftet 
step is to transfer it to the articles to be embroidered. This is 
accomplished^by what is known as a “ printing ” operation, which 
is carried out as follows : — An operator p'laces the paper patfern 
upon the article t6 be “ printed,” in such a way, that the perfora- 
tions occupy the position which it is intended that the embroidery 
shall occupy. A paste composed of ultramarine blue and a suit- 
able greasy thickening agent is empfoyec} for transferring the 
pattern to the cloth. The paste is taken up on che rubber end 
of a flaft squeegee, and, while the pajiler pattern is kept in. posi- 
tion on thet article with the left hand, the blue paste is lightly 
forced through the perforations by the pressure of the squeegee, 
which is held in the right hand and drawn over the perforations. 
The printed pattern dries very quickly and the goods are 
. ready to be embroidered. In sorfie cases the pattern is 
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transferred to tne ciorn oy dusting a p<Avdered carbon black 
through the ptrforalions by means of a pid. For certain classes of 
wor£ the ordinary black ink used by typographic printers is^some- 
times used for printing the embroidered patterns, but, as it is 
extremely diffyult to remove, the greatest care should be exer- 
cised in order io avoid “printing” or staining parts of the 
material o|her than those intended for the e^mbroidery. The ink 
is only slowly attacked during the snbseqifcnt washing operations, 
so that it is evident, that the result of using a paste of this nature 
for “ printing ” purposes is to cause the*emjjroidery to be “ thrown 
up ” to a greater extent than would be the case if the pattern were 
removed. In other words the embroidery appears to be grey ; 
hence it is more pionounccd upon a white background than if it 
were white. This process is only adopted to a moderate extent 
and appears to be confined to certain classes of goods intended 
for the American market. Other kinds of black “printing” 
pastes have been advocated and used from time to time, but these 
need not be further conJ;idered, since the effects produced in 
this style of embroidery arc not likely to continue in demand. 

Machine Embroidery . — This is produced by means of single 
or multiple needle machines and appears to be gradually dis- 
placing^ hand embroidery for cheap goods. Very large quanti- 
ties of cotton and linen articles such as bed-spreads, robes, hand- 
kerchiefs, etc., are embroidered by a type of machine which is 
not unlike an ordinary sewing machine in appearance, while special * 
multiple needle machines are available which are capable of em- 
broidering the same pattern, e.g.y a monogram, on several articles 
• at one operation. In the manufacture of machine embroidery, the 
a pattern is usually “printed” on the material accor^Jing to the 
method described above, but in the case of goods of very thin 
texture, it is the practice to “ print ” the pattern on paper which 
is subsequently placed Jjeneath the material to be embroidered, 
the pattern being sufficiently pronounced to enable the operator to 
follow its outline. When this method is adopted the usual after 
treatment for the removal of “printing ink” is, of course, un- 
necessary. 

In other cases, thin material of good quality is “printed’^ 
with a pattern in the jisual^way and then superimposed og paper 
so that the nsedle of the machine passes through both cloth and 
paper. The use of the latter in thU way, prevents the fjerforations 
in the cloth from becoming enlarged by the action of the needle. 
Paper is also used in a*similar manner, in order that the em- 
broidery may exhibit a giore pronounced “ raised ”• effect. 
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Swiss Emhroiderj . — This is manufactured with the aid of an 
ingenious machine which' consists essentially of a modified form 
of the»originaI Heileman’s machine patented so long ago as 1829. 
With this style of machine, h large number of repeats of the 
pattern can be produced simultaneously. The pa^ttern is gradu- 
ally built up by the action of a pantograph attac'nment, the point 
of which moves overoan enlarged copy of the design and at each 
stitch causes the frame carrying the needles to move into the 
requisite position for the production of the repeats of the pattern. 
Machines working on lhi.4 principle, are only suitable for the 
economical production of a large numbci of similar patterns at one 
operation. Swiss' embroidery is manufactured on an enormous 
scale at St. Gall, in Switzerland. It is chiefly cut up into hand- 
kerchiefs, blouse fronts, and other articles of a similar nature. , 

In the manufacture of certain kinds of linen handkerchiefs, it 
is customary to send suitable bleached linen cloth from Belfast to 
St. Gall to txi embroidered. It is then returned and subsequently 
cut up, hemstitched, and laundered. In order to dispense with 
the laundering process, some manufacturers have lately introduced 
a system whereby the goods arc embroidered in the grey state, and 
then cut up, stitched, and finally bleached and finished. It will 
be obvious that a de.scription of the latter mode of procedure is 
more suitable for inclusion in a w'ork on bleaching, and* we do 
not purpose dealing with it here. 

I The Laundering of Soft-Finished Goods. —It is evident from 
the foregoing account of the different manufacturing processes 
which are characteristic of the small goods industry, that the 
subsequent tieatment ol such goods in the laundry, must be modi- 
fied from time to time according to their nature and condition. It * 
IS well knoSvn that a simple cleansing process suitalfie for plain * 
handkerchiefs is not entirely satisfactory when used tor hem- 
stitched goods. Again, Swiss embroideries are comparatively 
easy to cleanse compared with hand embro'lderies, while the former 
offer less resistance towards the detergents employed than em- 
broidery work done on the ordinary single or small multiple needle 
machines. The nature of the material — whether plain or em- 
broidered— has also to be taken into i ccount in deciding upon the 
^st mode of procedure. As a general rulij fine and delicate goods 
are noj washed in rotary machines oving ^fo the risk ot damage 
by entanglement as well as by the rubbing action of the good^t- 
upon each other. In such caSes, the usual practice in some of 
the best laundries, is to wash the articles entirely by hand, or 
—if hand embroideries — to give them a* preliminary treatment in 
weak boiling solution of sodium carbenate contained in a suit- 
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rnble tank, and theii to vompi'eto the cleaiisinj> pnjcoss by hand 
washing. A^brief account of the methc^Js in vogue for cleansing 
and finishing the more important classes of goods is given below. 

Handkerchiefs . — These are cliianscd either in rotary machines, 
tanks, or by hand in porcelain troughs. The former should only 
be used for goods of comparativel> strong texture, whilfc, as 
stated above, the fner articles should either be given a preliminary 
treatment* in a tank with a boiling delergeitt, or washed entirely 
by hand. Ordinary plain and ribbed handkerchiefs, and Swiss 
embroideries containing wlyte eflecls*onlv, may be washed in a 
weak solution of “alkali*” contained in tfie rotary machine, suffi- 
cient soap Ixiing added as ascertained by pracfice. The liquor is 
gradually^ raised to the boil and the goods boiled for about 15-20 
miputes. They are then thoroughly rinsed, and, if necessary, 
bleached by sleeping them in a weak solution of sodium hypo- 
chlorite for a short time, after which they are rinsed, blued, 
squeezed, or hydro-extracted, and hnally ironed by hand. Sodium 
hypochlorite is frequently added to the contents of the washing 
machine as described in a previous chapter. Handkerchiefs with 
highly-coloured embroidery effects should be washed entirely by 
hand, and on no account should they Ixi left lying al>out in the 
wet stale, since the colours are almost certain to “ run ” under 
such c^jnditions. Swiss goods conlaining" tinted embroidery effects 
may be washed in the rotary machine, using a weak soap liquor at 
a medium temperature. They should not be allowed to com<^ 
into contact with bleaching agents. » ^ 

In the case of embroidered handkerchiefs which have been 
previously printed with ultramarine blue, the following mode of 
procedure in cleansing is commonly adopted : — 

1. Breakdown; using a weak solution of* alkali at a 

medium lerniKirature. 

2. Scaid in machine or tank. 

> 3. Wash by h?ind or machine. 

4. Steep In oxalic acid solution and rinse. 

5. Steep in sodium hypochlorile and then rinse. 

I. Breakdown . — This operation is carried out by subjecting 
the goods to the action of sodium carlx)nate solution either in a 
rotary machine <>r tarfk for periods of about^ 10 and 20 minutes 
respectively th< ten^perakire of the liquor being kept ^t about 
iiqO F. B> this treatment, surface dirt and albunynous matter 
are removed and other impurities ^are rendered more amenable to 
the action of the detergents used in the subsequent operations. It 
is to be noted that the? breakdown is frequently omitted in the 
treatment of new good*, as it is considered that fbreign matter 
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which coagulates when the temperature of the liquor with which 
latter it is in contact reafl'hes a certain point, is removed from the 
fibre long before the coagulation temperature is reached, ^till, 
it is advisable to employ the breakdown especially for the treat- 
ment of hand embroideries. If the goods are fir§t subjected to 
a boil in the rotary machine, however, a sufficient amount ,of soap 
should be added so as to prevent any extracted foreign matter 
from “ settling out oq the goods. When tanks are* used, the 
addition of soap is not essential, the goods being practically 
stationary during the boiling operation. 

2. .Vea/ding. — Handkerchiefs whioh have been previously 
“ printed ” and fiubsequently embroidered by hand, contain a 
greater amount of foreign matter than machine embroideries. 
They also retain most of the paste used for “printing ” the pat- 
tern. In the case of machine embroideries, the impurities con- 
tracted consist essentially of oily matter and dirt, while those with 
which hand embroideries are contaminated are much more numer- 
ous and of a more complex and variable nature. The former 
class of goods are not difficult to cleanse provided that the articles 
are not allowed to lie about after the manufacturing process. 
Hand embroideries, however, cannot be satisfactorily cleansed 
without a more drastic treatment than any of those previously 
described. Hence, it is customary to boil or scald thefn in a 
fairly strong solution of “alkali” for some time and then to 
,wash subsequently with soap. 

Scalding or boilrng in rotary machines is frequently carried 
on in a type of machine which admits of the goods being boiled 
.under a few pounds steam pressure. A machine of this kind is 
illustrated and described on page 132. A solution of sodium car- 
bonate of from J to Tw. is introduced into the machine, along 
with sufficient soap solution to prevent the scum which is subse- 
quently fprmed from settling in the hems or embroidery parts 
of the articlet undergoing treatment. The duration of the scald- 
ing operation is primarily dependent upon the nature and con- 
dition of the goods, and may vary from about 20 to 40 minutes. 
The articles are then thoroughly rinsed. Subsequently they are 
given a final boil in a solution of a good soap and rinsed again in 
^le usual way. ^ 

As^previously stated, tanks are coipmoi^.y employed for scald- 
ing hand embroideries. They are madd* of galvanized iron and are 
usually cii;c6lar in shape. A f^Ise bottom perforated is fitted to 
eachi' and beneath it is placed 'an open steam pipe. Sodium car- 
.bonate solution is introduced into the tank and diluted with" water 
uritilit registers from J to ^^Tw., according to the nature of the 
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goods to be treated. Vlie handkerchiefs,^ in bundles of a con- 
‘ venidht size, ^re then placed in the solution and the latter raised 
to the boiling point and kept at that temperature for about an 
hour. The goods are pushed bepeath the surface of th^ liquor 
from time to time by means of a wooden pole, which is also used 
to lift the b'lnSlus from the tank so soon as the operators are leady 

to deal with them. 

• 

3. leashing by Hand or Machine . follows the scald- 
ing operation. If the goods are not too highly contaminated with 
foreign matter, both soaldipg and washing are completed in the 
rotary machine just as *111 the ordinary process of washing, but 
when the articles have been scalded in tanks, it*is the usual custom 
to transfer them to porcelain washing troughs, in which the 
cleansing process Is completed by hand, a good neutral soap being 
used for the purpose and the washing operation facilitated, if 

*neces.sary, by the use of an ordinary rubbing board. 

Goods which have b<:icn previously “printed” in black in 
order to “throw up ” the embroidery do not need such a drastic 
treatment as other classes of hand embroideries. Indeed it is 
considered that the use of boiling alkaline solutions tends to 
remove too much of the colour, but the correctness of this state- 
ment! is, of course, entirely dependent upon the nature of the 
colouring matter employed. One method of cleansing such goods, 
is to subject the embroidery parts to hand washing in suitable 
tanks or troughs, using a rubbing board, and then to complete the 
cleansing of the other parts by washing file goods in a rotary 
machine containing a little “ alkali ” and soap. 

4. Acid Treatment ’ — It ha.s been previously mentioned that, in 
many cases, the embroidery patterns are “ printed ” on the 
material to be embroidered with a greasy paste coloured with 
ultramarine blue, and since this colouring matter is practically 
uaaffected by alkalies,* it is obvious, that a greater or less amount 
will still be present on the embroideries after* the completion of 
the washing process, inasmuch as the latter only effects the re- 
moval of the thickening agent. In order, therefore, to remove 
the last traces of blue, advantage is taken of the fact, that it 
is very sensiti\ .. in pfesence of comparatively weak acids, t.e.,*it 
is readily deco .>uri|ed aiid decomposed. Of the varijus acids 
which are .suitable for the purpose, oxalic is generally preferred, 
because, apart from its action oif ^Itramarine, it possesses the pro- 
perty of removing many of the iron stains with which the* goods 
are frequently contaminated, and its use by operators who do 
not possess technical kiiowledge is much less dangerous, and does 
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not necessitate such cjpse supervision, as when sulphuric or hydro- 
chloric acid is employed.^ 

The solution of the acid is contained in a small wooden <ank 
or vatu into which the goods ^/e subsequently introduced and al- 
lowed to remain in contact with the solution until all traces of 
i'lue and easily removable iron stains have di^aj^peared The 
strength of the solution should be about J-i oz. per gallon, and 
its temperature abou/. 1 20^ F. < 

5. Dipping . — The majority of hand embroideries are sub- 
jected to a bleaching or ** dipping ” process immediately after the 
oxalic acid treatment. 'Tt is carried cut-in a comparatively simple 
manner, the article\s being merely steeped in a cold weak solution 
of “alkali dip ” for a short time. The “dip” is contained in a 
wooden tank and its strength is regulated according to the nature 
and condition of the goods to be treated. The average strength, 
as indicated by the hydrometer, is from J to i°Tw. As soon as 
the goods are white enough, they should be thoroughly washed 
in several changes of water. 

It is not customary in the trade to use an acid after “ dip- 
ping, ’’ but this practice is to be highly commended, especially in 
connection with the treatment of expensive articles. We have 
already given a detailed account of the principles underlying the 
“ dipping “operation in a previous section of this work, so that 
we need not further deal with them here. It may men- 
tioned, however, that in a few laundries, warm sodium hypochlor- 
^ite is commonly uscd,jn a separate bath to facilitate the cleansing 
process. 'Although, in such cases, care is usually taken to em- 
ploy a very weak solution, it not infrequently happens, that the 
goods are tendered to a greater or less extent. 

As already pointed out, the actual bleaching strength of 
“ alkali dip” cannot Ixj ascertained by means of a hydrometer, 
and, as the strength of the solution employed is rarely determined 
in a reliable manner by the launderer, it paturally follows, frpm 
a consideration of^ our previous remarks on the action of hypo- 
chlorites on cellulose, that the adoption of the warm steeping 
process is bound to give rise to serious defects sooner or later, 
and the method cannot be here recorpmended. Reference has 
boen made above to the fact, that, in trade laundry work, the 
“souring” oj^eratidti, *.e., the acid tr^atmjjnt, usually precedes 
“ dipping,” and the reason for this has been given. It is ques- 
tionable, boi^^ever, whether this* mode of procedure offers any 
advaiftages over the more scientific method of “ dipping ” first 
and “souring” afterwards, except in the casaof goods con- 
taminated with iron stains, and its more pr less general adoption 
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in centres of trade laundr^^ work, appears to be due to the opinion, 
that 'the last^traces of blue used in printing the embroidery pat- 
teriTs must be removed before the goo^s can be uniformly whit- 
ened. If we carefully consider th^ statements made in a previous 
chapter concerning the use of hypochlorites for bleaching vegetable 
fibres, it will*bs( at once apparent, that, when “dipping” is not 
followed by “ soiying,” there is considerable danger of the fibres 
becoming tender or discoloured owing to llie incomplete removal 
of the bleaching agent or its decoini 30 sifion products. Again, it 
In to be noted, that goods which are myjnded for embroideries have 
been previously bleached^ that the paste used for “ printing ” 
the embroidery patterns falls on a clean whitg fabric, and, when 
dry, acts as an effectual resist towards dirt and other impurities. 
This paste is subsequently removed by washing, leaving a greater 
or* less amount of colouring matter, c.g., ultramarine blue, but 
the latter acts as a resist and in this way the “ printed ” parts of 
the fabric remain practically unsoiled except for the presence of 
the blue. If the goods are Immediately “dipped” after the 
w'ashing process, therefore, .and then “ soured,” a clean white 
fabric is obtained which leaves nothing to be desired in the matter 
of uniformity of colour, and the articles exhibit less tendency lo 
develop tenderness or other defects on storing. Less water is 
also tequired for rinsing purposes alter each operation than in 
the usual system. On the other hand, goods which are stained 
wdth iron are best created according to the former method, as 
such stains become more fully oxidised jf the goods are firj?t 
brought into contact with sodium hypochlorife, and in rilany cases, 
the stained parts of the articles are completely rotted. 

Funshing. — 'Hie finishing of handkerchiefs is carried on in 
a comparatively simple manner, and does not necessitate the em- 
ployment of elaborate mechanical appliances. As a general rule, 
little or no starch is u.sed, since the chief object of the finisher is to 
produce an article possessing a soft “ handle ” ^nd exhibiting 
lustre only u a very small extent^. The operations are as 
follows: — I. Blueing and starching. 2. Squeezing or hydro-ex- 
tracting. 3. Ironing and folding. 

I. Blueing and Starcjiing. — These operations take place im- 
mediately after “ dipping ” and “ souring.” The blue water oniy, 
or rlue water ? nd ^arcl^ as the case may lib, are contained in a 
wooden tank, and the temperature of the liquor is kepf at about 
hand heat. The handkerchiefs — both plain and Embroidered — 
are simply agitated by hand in the liquid for a few seconds and 
then removed and squeezed or hydro-extracted. For a dull 
“finish” no starch is^emoloved. but when a sliaht erloss is re- 



830 MODERN LAUNDRY WORK 

quired and a somewhat fuller “handle” the' following mixture 
may be used:*— ‘ 

Finishing' Paste for Handkerchiefs. 

»3 pints starch paste (i Ib. to gallon). 

3 gallons water. 

I Jibs, “finish.” 

I gill oleine, i.e.y Turkey red oil. 

The “ finish ” rf ferred to in the above recipe is 6ne of the 
numerous proprietary Sbap “ finishes,” which are sold for the 
purpose. A good quality gf curd soap and a little glycerine may 
be used instead. The proportions giten can be easily altered ac- 
cording to the re.\ults desired, while the oleine may be omitted 
if considered objectionable. Sufficient blue is added to give the 
desired tint to the goods, ultramarine being usually employed, as 
it is considered that this blue yields the most satisfactory results, 
especially when the goods have to be stored for a considerable 
length of time. 

2. Squeezing or Hydro-Extracting. — After blueing, and — if 
neces.sary— starching, the goods are removed from the tank and 
squeezed or hydro-extracted. Squeezing by means of a machine 
similar to that illustrated on page 145 is largely practised, while 
the hydro-extractor only finds a limited use in this branch of the 
industry. When the squeezing machine is employed, it shauld be 
provided with rollers covered with woollen material or preferably 
rubber, and the pressure should be regulated according to the 
umount of moisture to l3e retained by the goods. From half to 
one dozen handkerchiefs — folded carefully— may be passed be- 
tween the rollers at a time, after which operation they are ready to 
be taken in hand by the ironers. 

3. Ironiri^ and Folding.— MX classes of handkerchiefs ar^ 
generally ironed by hand. The back is ironed first and then the 
face. Embroidered goods are ironed over the whole of the backs, 
but, in most ^a.ses, only over the plain p^rts of the right sidps, 
this plan being of great service in preserving the raised appear- 
ance of the embroidery effects. Folding is conducted as the 
ironing proceeds, 

Bedspreads^ Sheets^ RoheSy Blouse^y etc. — The operations in- 
vjjlved in the cleansing of other clas.ses oi newly manufactured 
detached articles are‘practically identical with those just described 
in connection with the treatment of hanSkerwiiefs, although open 
boiling tanka are seldom employed. The mode of procedure 
actually ad6pted is dependent ufion the nature of the articles, i.e., 
whether they are plain or embroidered, apd is largely inffuenced 
by their condij^on, which latter i.s, of course, dependent upon the 
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kind of treatment to w^!ch they have been subjected during the 
mandfacturir^ operations. The impurities associated with hand 
embroideries usually offer a considera1)Ie amount of resistance 
towards the detergents employed,^ but other classes of goods are 
cleansed without much difficulty and need not be further con- 
sidered. The iimplest process for the treatment of the fermer 
is carried on in the ordinary washing machine. Another process 
involves ^he use of a machine in which thl« goods can l>c boiled 
under a steam pressure of a few pounds* while a third process in- 
cludes a preliminary steeping operatk)n in a solution of a weak 
acid. The sectjnd process appears to gi%e the most satisfactory 
results, and it or aipies less time than the for«ner. A typical ex- 
ample is given Ixdow : — 

Examplci 

T. Breakdown, using lukewarm water in pressure machine for lo minutes. 

2. Second breakdown, using warm water and i-2 gallons stock soda 
solution for lo minutes. 

First suds Use 3-6 gallons stock soda solution and 1*2 gallons stock 
soap solution. Uaise temperature of liquor gradually to boiling 
point in about 25 minutes. Remo\e liquor 

4. Second suds. Use 4 gallons stock soda solution and 2 gallons stock 

soap solution. Raise liquor to boil and boil under a few pounds 
pressure for half an-hour. Remove liquor. 

5. Rinse for 5-6 minutes in hot water. 

^1. Rinse fot 3 minutes in cold water. 

For very dirty goods, stronger liquors are used, and the 
above operations ( arried on for longer periods of time. 

When the ordinary type of rotary washing machine is em- 
ployed, the cleansing process frequently occupies fr»m two to 
four hours at:cording to the condition of the goods, but, apart from 
the fact that weaker detergents are usually employed, this treat- 
jnent is certainly more drastic than that carried on^in a pressure 
machine. 

The third process differs only from the foregoing in that the 
first operation consists of a treatment with weak cold acid or 
■fi *^sours ; it is practised to a considerable extent m centres of the 
embroidery industry, especially on the contineht. It is interesting 
to note, that weak acids have long been used in the preliminary 
treatment of goods heavily charged with impurities, although 
the action or actions* involved are not fully understood. Starchy 
matter is cor\ert<gl more or less completely into soluble sub- 
stances; netallic oxides are dissolved, and metallic soJ^JS decom- 
posed, while other impurities appear to be modified ^o a greater or 
less extent. • • 

In practice, .the ti^eatment is carried on by steeping the goods 
overnight in weak cojd sulphuric acid, usually ^out Tw. 
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They are then thoroughly rinsed in cold water, and subsequently 
washed in ordinary machines according to the usi^al methods. 

Oxalic Acid Treatment and ’’—These operations 

are identical with those alreac^v described in connection with the 
treatment of handkerchiefs. Practically the same remarks apply 
in both cases. « ‘ 

himshinij^. Large detached articles, both plain and embroid- 
ered, arc finished in ^nuch the same way as handkerchiefs. The 
"finish ” usually imparted is characteri.sed by the exhibition of a 
comparatively small amount of lustre, and the goods possess a 
soft handle, as well as»a greater or fess amount bf “ body.” A 
high degree of lu.tlre is not often required. Cotton articles are 
frequently finished in such a w.ay as to cau.se them to possess a 
■somewhat stiffer "handle” than similar articles made of 
linen, but even in such cases, only a slight amount of lustre is 
desirable. 

Ordinary maize starch is usually employed. It is boiled up 
w’ith water in a suitable vessel, and the paste obtained passed 
through a calico strainer into the starching apparatus. The latter 
rncrcly ('onsists of a wooden tank or tub provided with a steam 
pipe. Varying amounts of one of the proprietary pastes sold under 
the names of “finishes,” .softeners,” etc., are added to the 
starch according to requirenienls, as is also sufficient bKie to 
neutralise the yellowish tint of the fibres. Starching is carried 
on by hand, the goods l)eing rubbed and agitated in the mixture 
fbr a short time. Tljey are then removed ; wrung by hand, and 
pa.ssed through a power wringer, the rollers of which are covered 
either with flannel or rubber. Finally; they are shaken out, and 
are then ready for ironing. The latter operation is generally 
done by hanej. In the ca.se of large embroidered articles, .such 
as bed-spreads, robes, etc., it is customary first to iron over the 
right side including the embroidery, and to finish on the wrong 
side, so as to rpi.se the embroidery effects. Fairly heavy irons jye 
used, and two operators — one at each side of a double table — 
frequently w'ork at ihe same article. After ironing, the goods are 
dred, and subsequently folded and packed. 

I he treatment of other articles inejuded in this section does 
kV call for any .special notice. In most cases, the operations 
nvolved are identical*with tho.se describe^ in previous paragi;aphs. 

Vnlutble articles should be wa.shed and finished entirely by 
land. 
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CHAPTER Iv. 

Institution Laundry Work. 

In most of the great public institutions, such as hospitals, 
workhou.'tjs, and asylums, it is es^mlial to jjirovide elFicient means 
for the rapid cleansing i)f wearing appai^l and other articles sup- 
plied for the use of inmates. In addition, there is usually a con- 
siderable amoitnt oL wo^k'to be done f#r the resident staff, so 
that the establishment of a steam laundry for (joping with work of 
this nature is one of the chief features for which provision is made 
in, the planning and equipment of such institutions. 

As a general rule, the operations involved are not unlike 
those which have already been described in the chapter devoted 
to domestic laundering. Most of the articles, however, are simply 
washed and dried, starching ojx^rations (/iily being required for 
the purpose ol re-dressing some ot the articles used by the staff. 

It is not intended here to give particulars of the methods of 
washing adopted for the different classes of goods, since such a 
course would invoke a repetition ol the details given in the ex- 
amj^k^s of washing prex'esses in C'haj'km I., Part 11 . 

The washing machines usually employed in htispitals and 
workhouses ’are similar to tlie all-metal machines commonly u.sed 
in commercial laundries, although many authorities appear ^ 
favour those of th(* pressure type for gen<‘fal work. • 

In asylums, all-metal* machines are also in general use, but, 
as some of the inmates assist in the washing operations, it is 
^customary to enclose completely all readily at'ccs.sible and danger- 
ous mechanism by means of special gear rases. 

A typicol pair of machines built on this principle, fixed in 
position, and conneebid with the necessary steam and water supply 
pipes is shown in Kig. 132. The ‘'rrangemenl Is very compact, 
and the machines are more or less scH-conl!uned. A noticeable 
feature is the provision of external bearings for tlie inner cylinder, 
thus enabling the parts to be easily overhauled. The gear cases 
are clearly sh ^wn in*the figure, from which it will be also not^ed 
that the mad ines^are ^f the un(lcr-driveT> type. Smaller doors 
than thosi usually provided for commercial washing machines are 
recommended. • • 

Washing in Troughs . — Thft cleansing of a consideraljle num- 
ber of articles by haijd is still a feature of laundering operations 
carried on in institutions, just as it is in ordinai'i trade domestic 
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laundering. Such work is commonly conducted in wash-troughs, 
of which many compact arrangements are available. They are 
usually made of porcelain, or \vood, and, apart from their specific 
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use, are of general utiR^y in the average ^laundry. A neat ar- 
rangement hot and cold water suppjy pipes is shown in Fig. 
133.* It is suitable either for institution or commercial laundries. 

Foul “ Linen” Washing. — For the purpose of cleansing arti- 
cles which ha^ie been fouled by helpless patients, special types of 
machines — knov^fn as ” foul -washers are built by different 
makers. They are so designed ns to obviate as little handling of 
the goods as possible, while all noxiou^ mKtter is carried away 
to the drains automatically. The old plan of cleansing foul 
“ linen ”, consisted in spreading the ifrticles on an open grating 
and directing a* stream 6^ water upon them by means of a hose 
pipe. This practice necessitated a certain an^ount of handling, 
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and was very unsatisfactory in many ways. WitJ the introduc- 
tion of ” foul -washers,” however, a more rational system was ren- 
dered possible, and there is now no necessity to touch the goods 
after they have been introduced into the machine, until they are 
perfectly clean , * ^ 

One form of fo^l-wjisher is shown in Rig. 134. It consists 
of a brass :ylinder riveted to flanged ends lined with Wass, and 
provided with a steam-tight dopr of the same material. The 
cylinder is carried by hollow shafts or trunnions— fitted with 
glands and stuffing bgxes— working in suitable bearings in the 
cast-iron end pieces. Water, steam, soap liquor, ^oda, etc., are 
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injected through the shaft at one end of the machine and enter the 
cvJinder through the perforatioms in a series of ho[l.ow brass rub- 
bers. The impurities from the “linen ’’ float to the top and are 
carricri away through the hojlow shaft at the other end of the 
machine, which is fitted with a syphon trap for connecting to a 
drain, thus preventing the escape of noxious fumes into the wash 
house. The usual valves, and reversing an(J locking gear are 
provided, while a gdard plate with a hinged flap is fitted to the 
front of the machine. This flap prevents articles from falling 
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• iChrrrt/ Tree Machine Co., Ltd.). 


l3etween the plate and cylinder during loading or unloading. Other 
attachments include a special mixing ^hamber and a copper con- 
tainer for introducing soap, water, etc., kito the machine when- 
ever reciuired. • • • 

I'i^ 135 ilhistrates a type 0/ loul-washcr made by Manlove, 
\Iliott and'CJt)., Ltd. In genera? appearance it resembles the or- 
dinary form of rotary washcr^J its chief distinguishing feature, 
however, is the provision of an automatic flushing arrangertrent, 
consisting ofci ball cock at one end of thf machine and a .syphon 
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pipe at the other efid. * ^The syphon is so arranged, that the waste 
water is spread fan-wise, and thus admits tof its condition being 
noticed while^ischarging. The mode of^ working is as follows ; — 
The goods are placed in the machine in their fouled state, and, if 
considered desirable, a little .soap Ahd disinfectant are adde^. The 
machine is then closed and set in niotion. As the cylinder re- 
volves, it is automatically flooded with cold water from the flush- 
ing cisterji, until fhe level of the syphon is reached ; at this stage, 
the latter rapidly and completely cniptiete all the water from the 
machine and sweeps out sediment from the casing. The first 
flush is of a v^ry dirty, chj*racter, ancl it^is maintained that this 
flush takes away nine-tedths of the foul matter with which the 



Fig. 135. — Foul “Linen” Washer. 


(Mtmlove, Alliott ami Co., Ltd.). 


goods are contaminated. The machine floods and flushes again. 
After three flushings, the articles are quite free from, foul matter, 
aifd are ready to be Removed. The time occupiec> is about forty 
minutes, and the action is entirely automatic, io that no attention 
whatever is necessary after starting the machine until it requires 
emptying. The advantages claimed for this system are i. The 
machine is completely emptied of water by each flush, so that the 
bulk of the foul matter is removed very quickjy. 2. The machiffe 
casing is mt liable to become fouled, and 3. Cold watey; is used, 
since it readily absorbs ammonitical gases, etc., whereas hot water 
liberates them. \ 

Finishing.— The finishing operations carried on in insfitution 
laundries are, as a rufe, of an exceedingly simple nature. The 
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largest proportion of the goods is of the 'llat(\vork description 
and is either rough d^ied only, or dried and ironed by means of a 
decoudun. During the Ijist few years, considerablr use has been 
made of multiple iioning machines for the general work of instil 
tutions, as it is found that su':h appliances are well adapted for 
rapidly drying and ironing all flat articles which have not been 
starched. In the absence of a decoudun or multiple ironer, prac- 
tically all ironing is done by hand, this mode of procedure being 
also commonly adopted fpr finishing the starched articles used by 
the staff, although in well equipped establishments a more or less 
complete ironing plant is Available fpr the purpose. 

The best modern practice in designing and equipping insti- 
tution laundries, consists in the division of the laundry department 
into two sections, one of which contains plant specially adapted for 
the general work of the establishment, and the other, all necessary 
machines for the efficient treatment of the articles of wear, etc., 
belonging to, or provided for the staff. These machines are, of 
course, similar to those used in ordinary laundering practice. 

Disinfection. — Although the disinfection of textiles is not 
widely recognised as a branch of the laundering industry, never- 
theless, the fact that in a large number of cases —e.specially in in- 
stitution work — it constitutes the first operation in the cleansing 
process, necessitates the inclusion here of a short account ^of the 
chief methods in vogue. 

All patients in public institutions who are found to be suffer- 
ing from infectious diseases are immediately isolated, and the 
clothing, bedding, arfd other articles which have been used by, or 
come into* contact with them, subjected to a thorough disinfecting 
process as soon as possible after the disease or diseases have been 
diagnosed. In mild cases, cotton and linen articles may be steeped 
in a liquid (tisinfcctant—usually carbolic acid, or sodium hypd- 
chlorite,— and subsequently washed in a rotary pressure machine, 
but blankets, and other woollen articles, mattresses, etc., are best 
treated in one of the steam disinfectors specially designed to Sic- 
complish the chief cobject in view without injuriously affecting the 
physical properties of the goods. 

It is now customary to treat all patients suffering from in- 
fectious diseases at isolation hospitals, but it not infrequently 
happens that patients in ordinary hospitals develop malignant 
symptonfj which calf for prompt action t n th^ part of the authori- 
ties in order to prevent an epidemic. In workhouses, similar 
cases, a^ well as others, arise fr^tSbi time to time, so that suitable 
provision for the effective treatment of all suspected goods is of 
the, utmost importance. 
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A disease is !faid*tf, be infectious when it is caused by minute 
living organisms known to bacteriologists 2iS pathogenic microbes. 
The princip# infectious diseases which most frequently cause 
epidemics are as follows: — Enteric (typhoid) fever; snjallpox; 
scarlet fever ; diphtheria ; measles and whooping cough. Of these, 
the first four ftrj compulsorily notifiable to the sanitary authorities, 
so that suitable measures may be immediately taken to prevent 
contagion. ManJ' other infectious disease.' are known, some of 
which are compulsorily notifiable, but tl^y do not often give rise 
to serious epidemics. 

A few commercial JaTindries are ia existence, in which a 
speciality is made of the disinfection and cleansing of all kinds of 
textile articles siispvected of harbouring infectious matter, but 
the usual custom is to carry on such work in public institutions, 
thS goods being subjected to the action of steam in specially con- 
structed disinfectors, and, in some cases, cleansed afterwards in 
rotary washing machines. The latter operation is, of course, 
chiefly suitable for cotton and linen articles. 

In addition to the class of microbes mentioned above, there is 
another kind known as non-pathogcnic microbes. These appear 
to be incapable of producing disease, although many of them cer- 
tainly possess the property of inducing the putrefaction of or- 
ganic matter. The term disinfection is used to indicate an opera- 
tion which has for its primary object the destruction of pathogenic 
microbes, while the term sterilization is used when ‘the object is 
to cause the death of all organisms whether capable of produce 
ing disease or not. * • 

A great deal of timii has been devoted by many eminent 
bacteriologists to the sdidy of the best means of effecting the de- 
struction of disease producing microbes, and it would appear from 
the results of innumerable experiments, that the simplest method 
of achieving this result is to subject the infected goods to the 
action of a current of steam for a comparatively short period 
of time. • 

.Steeping in solutions of certain chemlfcal reagents, e.g., 
sodium or calcium hypochlorite, coal-tar derivatives, mercuric 
chloride, permanganate of potash, etc., or exposure to the action 
of sulphide dioxide gqs is® also practised to a considerable extenf, 
but the majority of isolation hospitals, and other institutions, a.s 
well as the se comnftrciaf laundries in which a speciality is made 
of the disinfection of goods f*qr the public, and •various local 
authorities are equipped with «team disinfectors. Thes^ offer 
many advantages compared with liquid disinfectants, among 
which may be mentioned their compactness, rapidit;^ and certainty 
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of action, and the ease with which they can be isolated from all 
parts of the establishment. In many hospitals, s^odium hypo- 
chlorite, prepared electrolytically from brine, is sometimes employed 
for the preliminary treatment ^of various classes of cotton and 
linen goods, so that bleaching ‘and disinfection take place con- 
currently. ^ * 

The employment of liquid disinfectants in this way, however, 
is accompanied by various drawbacks. In the first place, the 
process is not suitable for all classes of goods, and in some cases 
needs to be followed by an additional chemical treatment besides 
the usual rinsing or was^iing operation. ^SecQpdly# a considerable 
amount of space is ttaken up by the tanks containing the disinfect- 
ants, i.e.y provided a steeping process in tanks is adopted, while 
in the third place, most of the liquids advocated are either of a 
highly poisonous nature or exert a detrimental action on many 
fibrous materials under suitable conditions. Furthermore, the 
complete destruction of pathogenic microbes by means of liquid 
disinfectants at the ordinary temperature, is dependent upon (o), 
the resisting powers of the different germs towards the particular 
disinfectant used ; (b), the strength of the disinfectant and its 
physical condition; and (c), the length of time the goods are in 
intimate contact with it. 

It is thus evident, that the physical condition of the disinfect- 
ant employed, as well as time and strength factors need very 
careful attention, if the steeping process is to achieve those results 
for which it is frequyitly advocated. 

H. Piisch has shown that a solution of sodium hypochlorite 
(prepared electrolytically by means of the Haas and Oettel appara- 
. tus), containing ly grains of active chlorine per gallon absolutely 
kills all typhj,is germs in 15 minutes, although solutions of 13, 
iq, and 2 grains strength have apparently little disinfective action. 
Similarly, anthrax spores were destroyed within 24 hours by 
means of a sojution containing 35 grains pf active chlorine per 
gallon, but the same result was obtained in 2 hours by steeping 
in mercuric chloride solution of the same strength. Even a solu- 
tion of sodium hypochlorite of a strength of 350 grains active 
chlorine per gallon failed to destroy ^11 anthrax germs in two 
h«ur$. r- 

According to Nesfield {Lancetf ^.170^), the pres- 

ence of ^.75 grains active chloriqe per gallon of water teeming^ 
with B. typh$>suSf B. coh, etc., is sufficient to sterilise it in five 
inmut<^. • 

lytocuric chloride solution is usually, regarded as the most 
oowerfu! of aJl liouid disinfectants, althone-h manv niithnritUc 
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consider formaldehyde to be quite as effective. According to 
Woodhead y^e minimum strength of th( former for disinfection 
should be I in 500, the intensity of its action being increased by 
the addition of J per cent, of t^ydrochloric acid. It is* highly 
poisonous and cannot be used in conjunction with soap. 

The usual working strength of formaldehyde is 1-2 per cent., 
but it is said thjit a J per cent, solution kills most organisms. 

Carbblic acid and a large number of pi oprietary coal-tar dis- 
infectants are used to a considerable extent for the disinfection 
of textile goods. Most of these co^itain carbolic acid (phenol) 
and allied substances (phQnoIoids) in greater or less amount. They 
may be divided into two groups, viz. : Those, forming emulsions 
with water and those which yield clear aqueous solutions. The 
gqfmicidal value- in terms of the Lancet Carbolic Acid Coefficient 
— and the chief data obtained by the chemical examination of 
members of both groups are included in the following table 
(Lancet y ii., 1909) : — 


Percentages of Phenol or Phenoloids in various 
Proprietary Coal-tar Disinfectants, and 
THEIR Carbolic Acid Coefficients. 


Disi jfcctantB foruiintJ Emulsions 
with Water. 

Hypothetical 
I’honol Content 
by Bromine. 

i T’crcentage of 
PhenolH or 
rhenoloids. 

Lancet 
Carbolic Acid 
Coefficient. 

Cofectant 

38-30 

66-27 

9-8 

Sanitas Bactox 

19-30 

39-70 

9-5 • 

„ Okol 

27-44 

*48-50 

• 8-9 

Cyllin (‘ bulk ’) 

24-16 

40-41 

8-8 

McDouj^all’s M.O.H. Fluid 

22-71 

47-13 

7-9 

Kerol 

17-23 

40-56 

7-7 

Izal 

27-48 

41-35 

7-4 

Cyllin, Medical 

12-79 

32-08 • 

6-4 

Pearaon’H Antiseptic Fluid ... 

12-73 

20-70 

2-2 

Jeyes’ (Chemists) 

11-50 

17-80 

1-7 

Lawes’ 

18-08 

28-20 

1-6 

•Zotal 

6-70 

10-00 • 

1*5 

Krysyl 

9-87 

14-16 

1-3 

Jeyes’ No. 2 

1-87 

5^13 

0-75 

Disinfectants yielding Clear 




Aqueous Solutions. ^ 




Crude Carbolic ^cid 

61-65 

82-65 

4*2 * 

Calvert’s No. 5 Carboiic Aqjd. 

74-09 

93-26 

2-5 

Trikresol 



• o.c 

Lysol 

*j0-45 

^6 * 

£’0 

1-7 




In the chemical ej^amination of the above, fatty acids,* resins, 
and ^neutral oils vierg precipitated by means of^ baryta, while 
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iicetone was employed for washing out all traces of the oils. The 
phenol content was determined by bromine absorjj^^ion, anS the 
proportion of phenoloids *by weight. In most cases (see talble), 
the laUwer figure was considerably higher than that for carbolic 
acid, and it was found that the wider the discrepancy, the greater 
the germicidal powers. As a result of the figures obtained, it is 
concluded that coal tar disinfectants should coijtain a reasonable 
amount of phenols and phenoloids, and that they shoifid exhibit 
Brownian movement in presence of water, they should be 
capable of forming proper emulsions. It was found that, by sub- 
tracting the carbolic acid value from tfie,pheiv)loid content in each 
case, the figures obtained gave results corresponding — in most 
cases — with the bacteriological germicidal values. On dividing 
these results by 3, the figures obtained were found to, coincide with 
the carlx)lic acid coefficient (using coli). ^ 

It is important to note that the figure for any particular dis- 
infectant varies for different organisms. For further information 
on this subject, the reader is referred to The Report of the Lancet 
Commission on Disinfectants. 

From a consideration of the results recorded in a previous 
paragraph, it is evident th.it the complete destruction of all patho- 
genic organisms by means of liquid disinfectants can only be ac- 
complished by steeping the goods in a comparatively strongf’solu- 
tion for a considerable length of time. It is generally agreed by 
those authorhies who have studied the matter, that the ordinary 
washing processes carried on in rotary machines, particularly those 
of the pressure type,*in conjunction with soap, exert a powerful 
destructive action on all living organisms, and it is obvious that 
. the danger of goods so treated carrying infection, is still further 
diminished if^they are given a final treatment with a solution ' 
of a suitable disinfectant, such as a hypochlorite — provided the 
goods are of vegetable origin and free from colour effects — or a 
phenoloid substance, mercuric chloride, formaldehyde, etc. ^ 
This practice is an excellent one, and, when the first mentioned 
substance is employed, is well adapted for cleansing, disinfecting, 
and whitening the majority of those articles of cotton and linen 
which may be suspected of harbouring infectious matter. 

» A preliminary treatment of goods contaminated with impuri- 
^ ,ties, with disinfectants that act by oxidation, ^is inadvisaWe, how- 
ever, sinde many of the impurities, stains, etc., may become so 
altered aife to •render their subseqfuent removal a matter of con* 
siderable difficulty. • 

J^or the general work, of isolation hospitals, as well as for 
^ occasional work in other institutions, it is difficult to conceive of 
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a more satisfactory and reliable method of disinfection than that 
which depenvJli upon the use of steam. 

As pointed out above, the pressure washing machine, which 
may be termed a low pressure ub infector — can only be tfted for 
cotton and linen goods, but disinfectors in which the goods remain 
stationary during treatment and in which steam only is used are 
eminentlT^ adapted for handling goods made from all kinds of 
fibrous materials, without affecting them injuriously. 

Experiments have shown that all known pathogenic germs 
are destroyed by steam imder a pressure of about 5 lbs. in from 
15-30 minutes, according to the facility*with which penetration 
takes place, while if the temperature is not* allowed to exceed 
about i20-i25<^ C., practically all fibrous materials may be safely 
trfteted without suffering any apparent deterioration in physical 
properties. Many types of steam disinfectors have been intro- 
duced, the majority of the older forms having been designed for 
use with confined steam. In the best known modern machines, 
however, a current of steam is employed, these being termed cur- 
rent steam disinfectors. In other types of machines auxiliary 
means are emphned for the purpose of removing air, so as to facili- 
tate the penetration of the g(K>ds by steam. One method of accom- 
plishing this result is by producing a partial vacuum by means 
of an air pump or an ejector, while a simpler plan is to allow the 
steam to reach the desired pressure, and then to, allow it to 
escape through a suitable outlet valve. The latter is then closed 
and the process repeated several times according to the thickness 
of the articles undergoing treatment. * 

The advantages cUimed for machines working with current 
steam are as follows: — i. The machines are simple in construc- 
tion. 2. They are easy to work, the removal of air being ren- 
dered automatic by means of a rapid current of steam, this effect 
having been demonstrated by Delcpine. 3. They are free from the 
dangers associated wkh machines to which confmeil steam is used. 
4. The goods are readily dried in the appar£y.us after they have 
been disinfected. 

It would appear therefore that, by the use of a current steam 
machine, thorough disinfection is ensured in a comparatively 
simple runner. Onb objection frequently put forward against 
the use > -f steam diaanfec^ors is that many oTf the impurities with 
which certain classes of goods? are often contaminated *are modi- 
fied by the heat in such a wa^f that their subseqiftnt removal in 
the laundry is a matter of con.siderable difficulty. With •the ex- 
ception of blood and other stains of an albuminous nature, how- 
ever,, this statement appears to b^ indefensible, for* it seldom hap- 
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pens that the ordinary impurities usually met with on steam disin- 
fected cotton and linen articles are capable of. ^withstanding 
a washing process in a pifessure machine, while woollen goods are 
readily treated by hand. BI<jK>d stains, however, usually leave 
yellowish marks after washing, owing to the presence of iron and 
coagulated albumen. As a rule, a short immersicm in weak oxalic 
acid suffices to remove them, although in some, cases the applica- ' 
tion of a mild bleaching agent — suitable for the partilular fibre 
to be dealt with— is necessary. Another objection against the 
use of the machines in whidi the goods become wet is that articles 
containing colour effecfs are badly stained owing to the colours 
“ running” or “bleeding” into other parts of the materials. 

Current Steam Disinfectors.— The use of current steam con- 
stitutes one of the chief features of the well knoWn disinfectors 
made by the Thresh Disinfector Co., to whom the credit of de- 
monstrating its great value for disinfecting purposes is largely 
due. The Thresh apparatus is built in different sizes and in 
various forms. In the simplest form— which works at atmospheric 
pressure— the steam is generated in the jacket of the disinfector 
from a solution of potassium carbonate of such a density as will 
give a boiling point of 215OF. This type is generally heated by 
means of a furnace set in brickwork upon which the disinfector 
rests. High pressure steam — if available — can be used for heat- 
ing purposeg, the potassium carbonate solution lacing raised to 
boiling point by passing the steam through a series of copper 
, coils fitted in the jacket of the disinfector. The advantages 
claimed foV the use of potassium carbonate solution in the jacket 
are as follows:— ^ • 

1. Prevention of undue wetting of the goods during disinfec- 
tion by heatfng the chamber slightly above the condensing point 
of steam at atmospheric pressure. 

2. The temperature of the air used for, drying after disinf^- 
tion is raised. 

3. Incrustation is prevented Iron forming in the jacket of 
disinfector. 

Infected goods are placed in a galvanized iron basket which 
^ tfevels on rails into ^the previously heated chamber ; th^ door is 
then closed and the goods subjected to^tke action of current steam 
for a greater or less length of timt according to their nature and 
condition. After disinfection is Completed, hot air is introduced, 
at the Ijottom of the machine for drying purposes. Many artic^i 
are then washed in rotary machines. A modified form of the above 
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type^of disinfector has been introduced, in the jacket of which, 
ste^m is use^nstead of potassiuni carbonate solution. It may be 
heated by means of a furnace, or high pressure steam from a boiler 
as in the original machine. In the latter case a suitable reducing 
valve is used „ to obtain a comparatively low pressure before the 
steam is introduced into the chamber, the actual pressure in the 
' latter after working for some time being about 3 lbs. , while that 
in the jac5:et is regulated to about ^ lbs. by means of a dead weight 
safety valve. In this machine (Fig. 136) a temperature exceed- 
ing 212® F. is obtained by, using steam at a pressure a little 
above that of tne atmosphere. Thus, the* volume of steam passed 



Fig. 136. — Current Steam DianfFECxoR. Low Pressure Ttpe. 

(Thresh'd Disinfector Co„ Ltd.). 

• 

through the chamber in a given time is increased. The steam « 
introduced ir;o the disinfecting chamber at ’the top, and readih 
displaces the heavier air, thus .ensuring rapid penetratJbn, whiK 
condensed steam is removed thrcfugh an outlet pipe (^mmunicatinj 
with a steam trap. The goods ai% subsequently dried by means 0 
a current of hot air, a, steam jet being used at the outlet (top 0 
chamber) for inducing^ a rapid current. 
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The Delipine-Jones Patent Current Pressure Steam Disin-- 
fector . — It is preferable, in many cases, to employ steam under 
a considerable amount oV pressure for disinfecting purposes, es- 
pecial^y for the destruction cf certain spore-bearing organisms 
which offer great resistance towards the action of heat ; also in 
cases where thick articles such as mattresses, •etc., containing 
considerable quantities of air, need to be treated. A machine 
specially designed fof si^ch work is shown in Fig. 137. * It is suit- 
able for use with steam under a pressure of 20 lbs. or less, and 
as in other types of two-do<?r disinfectors it is customary to separ- 
ate the front or “ infedlcd ” end from the e«it of “ disinfected ’’ 



Fig. 137. — Cgrhent Pressure Bteam Disinfector. “ Infectei*” End. 

{Threah’s Disinfector Co., Ltd.). 

t 

•nd of the machine by means of a suitaWe partition— usually a 
brick wall — extendin\f to the top of ihc^r^om^thus afforditig ample 
protectio^i against the danger of^the disinfected goods being, re- 
infected. It ts claimed, that lhe»most highly-resistant spore-bear- 
ing germs are completely destrT)yed by the use of this machine, 
and, that the mode of working is charactenised by great simplicity 
when compared with other high pressure disinfectors. 
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The machine consists of an outer shell of steel, lined with a 
continuous cJ/^ coil of steam tubing. tY*ressure steam from the 
boiler passes through this coil, and is admitted into the disinfecting 
chamber by a perforated pipe wbjeh lies on the bottom •of the 
coil. The perforations are so arranged that the steam entering the 
chamber impinges on the coil. Superheating is impossible, as 
*the steam, which. is condensed upon entering the disinfector is 
rapidly re-evaporated and remains satur|tea. 

For drying purposes an inner lining is provided, causing the 
air which is admitted a.t one»end of the machine to travel over the 
coil containing pres.^ure Steam before it obtains access — at the 
opposite end — to the disinfecting chamber projfer. The steam in 
the chamber is retained at any required pressure by means of a 
loaded valve on the outlet, and so long as steam is issuing freely 
from this valve, the operator knows that disinfection is prcKeed- 
ing satisfactorily. A continuous current of steam at any desired 
pressure up to 20 lbs.,. can be maintained by regulating the load 
on the outlet valve, the steam pressure at the inlet being im- 
material, so long as it exceeds that at which it is desired to 
conduct the disinfecting process. At the conclusion of the latter, 
the air inlet valve Is opened, and — by means of a steam jet in con- 
junction with the steam coil — a lapxd current of hot air is drawn 
through the chamber, and the articles contained therein are quickly 
dried. • 

The doors of the machine are of special design, and arei 
opened or closed by merely turning a central Rand-wheel, thus dis- 
pensing with the use of % series of independent screw clamps. 
This arrangement renders it very difficult for the door to be opened 
whilst steam pressure remains in the chamber. A plan of a 
suitable building, with a two-door disinfector placed in position 
is shown in Fig. 138. The conclusions arrived at by Sims- 
Woodhead aiter conducting a number of careful experiments with 
the Del(^pine -Jones’ machine are as follows: — 

1. The disinfector is simple to work.* 

2. Its sterilizing power is highly efficient. 

3. Moisture is readily driven off the sterilized articles. 

That the machine*possesscs highly efficient sterilizing pow^ 
is evident fj m th^ exiyrimental results, Vhich show that it 
readily k’lls not only the bacillus ^iphthericB and the staphylococcus 
pyogenes aureus, but the resistant spores of the d^ase-produc- 
ing anthrax haccillus, and the ffdl moie highly resistant <ipores 
obtained from stable^ rrtanure as well as spores embedded in the 
actual^ manure and in ^arth. 




{Thresh'a IHainfeetor Co., Ltd.). 
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• • • 

In operation, ttie articles to be disinfected are placed in the 
basket provided or on hooks at the- receivings end of the machine. 

A ‘>1 j 



1 he door is then closed, steam turned on at the proper pressure 
and tbe action alIowe(* to contin^ie for the requisite period of 
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time; the latter is, of course, largely depenflent on the Bnd of 
work in hand. At the conclusion of the operstioi^ the steam is 
shut off, and the air inlet valve opened, wherebyjw rapid current 
of aic, is drawn through the chamber and the articles thoroughly j 
dried. Finally, the door at tfie “ disinfected ” end is opened and 
the goods removed. . • 

The Alliott and Paton /Jmn/^cior. -Another well known type 
of disinfector workii^g with high pressure steahi is shoivn in Fig. 
139. It is built by Md.vsrs. Manlove, Alliott, and Co., Ltd., and 
is an improved form of the original Washington Lyon apparatus. 
Its chief distinguishing, feature, compared with ^he machines* al- 
ready described, is the provision of apparatus for creating a par- 
tial vacuum in the disinfecting chamber, r,o that the gc^)ds are 
directly and thoroughly p<‘nctrated by steam or J^ot air as the 
case may be, which is subsequently admitted, while the la^l tiaces 
of steam can be removed from the g(H)d.s by the same means, 
the machine consists essentially of .a iacKeted chamber with a 
door at each end. Steam is admitted 10 the jacket at a higher 
pressure and consequently at a higher temperature than that 
admitted into the inner chamber, thus preventing condensation 
on the inner walls of the apparatus. Fittings for the control of 
the steam supply and pressure are provided, together with an 
air pump for producing a partial vacuum. Also apparatus 
for heating the air ‘’supply and for ensuring that the 
.steam admkted intJ the chamber is in the condition known as 
, “ dry saturated,” i.e,, steam in contact with the water from which 
it is gene;'ated, but free from particles of unvapourised water. A 
truck is arranged to run on rails from the receiving or “ infected ” 
apartment into the machine, and from thence into the delivery or 
“ disinfected ” apartment. All fittings connected with the Jacket, 
are placed the left hand and all chamber valves, etc., to the 
right. Among other advantages claimed for the machines, the 
following may be mentioned : — 

1. hAnploynicnt of a vacuum ptoducing apparatus ° in 

order to facilitate the immediate and thorough 
penetration of the goods by steam or hot air as 
required. 

2. Use of high pressure dry saturated steam without 

wettjng the goods. 

^3. Coloured patterns on the mast delicate fabrics are not^ 
injured, and the Colours do not “run.” 

4. IV^arhine can be u.sf^d for the hot air disinfection of 
furs, leather, or other articles liable to b6 injured 
by steam.’ In this case the use of a vacuum ap- 
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5. The fitl^hgs, althoughlfew in number, and quite simple, 
are so arranged thaj the apparatus can be used in 
'•a variety of ways* For# example: — 

4^ simple hot air oven, with a current of hot atr^ as a 

5 rent slam irvachine; hot air can be US^ to ^ £ 7 ^: 
;be\ore turning A Stem *%MtsX, mti te « 

“air” the goods* after disinfection, etc., etc. 

A rectangular type of machine is buiit for disinfecting bates 
of goods and other bulky articles, whi^e a third form is portable, 
with self-contaiijed boiler and furnace. 
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APPENDIX^ 


USEFUL TABLES. 


Q)mparison of Temperature Decrees. 


Centigrade or 
Celsius. 

Fahrenheit. 

._JL- 

• 

Centigrade or 
(aelHiuR. 

Fahrenheit. 


• • 

* 


-10 

+ 14 0 

46 

, 114‘8 

— 9 

• 1.5‘8 

47 

116*6 

— 8 

17'H 

48 

118*4 


19‘4 

49 

120*2 

- 6 • 

21*2 

50 

122*0 

g 

2:ro 

51 

123*8 

- 4 

24*8 

52 

125*6 

3 

26*6 

53 

127*4 

- 2 

28*4 

54 

129*2 

— 1 

30*2 

55 

1.31*0 

0 

.32*0 

66 

132*8 

+ 1 

338 

57 

131*6 

2 

:35*6 

58 

136*4 

,3 

37*4 

.59 

138*2 

4 

39*2 

60 

140*0 

5 

41*0 

61 

141*8 

6 

42 8 

62 

143*6 

7 

44*6 

63 

14.5*4 

H 

40*4 

64 

147*2 

•, n 

48*2 

6.5 

149*0 

10 

60*0 

66 

1.50*8 

il 

51*8 

67 

152*6 

12 

63*6 

68 

l.'«l*4 

13 

65*4 

69 

156*2 

14 

.57*2 

70 

158*0 

1.5 

69*0 

71 • 

159*8 

18 

60*8 

72 

161*6, 

17 

62*6 

73 

168*4 

18 

64*4 * 

74 

165*2 

19 

6ff2 • 

75 

167*0 

20 

68-0 

76 

168*8 

21 

69*8 

77 

170*6 

22 

71*6 

78 

V2*4 

23 

73*4 

79 

174*2 

24 

7.5 2 

80 

176*0 

2.J 

77d 

81 

177*8 

2G 

78 8 

82 

179*6 

27 

.80*6 

83 

^181*4 

2.S 

*82*4 

84 

• 183*2 

20 

84*2 

a5 

ia5*o 

30 

86*0 

86 

• ]86*8 

31 

87'8 

87 

188*6 

32 

8i)’6 

88 

190*4 

33 

91*4 

89 

192*2 

34 

93*2 

90 

194*0 

36 

95*0 • 

91 

195*8 

36 

•96*8 

92 

197*6 

37 

98'6 

93 • 

199*4 

38 

• KXV.'i 

94 

201*2 

39 

l(h2'‘J 

95 

203*0 • 

40 

104*0 1 

96 

204*8 

41 

ltt5*8 

1 97 

«i06‘6 

42 

107*6 

• 98 

208*6 

43 

109*4 

• 99 

210*2 , 

44 

111*2 

100 

212*0 

45 

W3*() 




-•l 

* 

I • 
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MODERN LAUNDRY WORK 


WEIGHTS AND MEASURES. 

L — Metric System. 

1 metre (m.) = 10 decimetres (dm.)=i'100 centimetres (cm.) =1,000 millimetres 
(mm.). 

1 litre (l.) = 1,000 cubic centimetres (c.c.). 1,000 litres = 1 c'ubic metre (cb.m.). 

1 gramme (grin.) = 10 decigrammes (dg.) = 100 centigrammes (eg.) =1,000 milli- 
grammes (mg.). ' ^ 

1 kilogramme (kg. or kilo.) = 1,000 grammes. 1,000 kilogrammes = 1 metric ton. 
100 kilogrammes-- 1 quintal. 50 kilogrammes = 1 centner. 

10 grammes =1 dekagramme' (dg.). 100 grammes = 1 kektogi.amme (hg.). * 

In the metric system, the unit of weight is'the gramme, which is the 
weight of 1 cubic centimetre of water at its greatest density. 
We thus have the following relationship betVveen weightSrEnd 
measures 

1 cubic centimetre of water - 1 gramme. 

1 litre ,, ,, 1 kilogramme. 


II. —Conversion of Metric into English Measures. 

1 cubic ceiftimetre = 17 minims. 

2 cubic centimetres = 84 ,, 


8 

4 

n < 


- 51 

-- 68 


=ldrrchm 8 minims. 

5 

1 1 

♦ 1 

= 85 

11 

-1 

25 

6 

1 » 


= 102 

11 

= 1 

42 

7 


11 

- 119 

11 

-1 

59 

8 

11 

1 1 

- 136 

11 

= 2 drachms 16 ,, 

9 

11 


= 153 

11 

= 2 „ 

, 33 

10 

1? 


= 170 

11 

— 11 

50 

20 

11 


' = 340 

11 

= 5 „ 

40 

80 

11 

1 1 

= 510 

11 

= 1 ounce 

0 drachm 30 minims. 

40 

11 

11 

= 680 

11 


3 drachms 20 ,, 

( 50 

11 

11 

= 850 

M 

-1 „ 

6 „ IQ- „ 

60 

11 

If 

= 1,020 

11 

= 24)unce8 1 (’’•aohm 0* 

70 

C 

11 

11 

= 1,190 

If 

r>2 „ 

3- drachms 50 ,, , 

80 

i» 

C 

M 

= 1,360 

11 

‘ = 2 „ 

0 n 40 „ 

90 

c,, 

M 

1,530 

11 

' =3 

1 drachm 30 „ 


11 


= 1,700 

11 

„ 

drachms 20 ,, 

1,000 

11 

1; 

=ai litre 


, ^almost 3^>fiuid otmcea, or 1| pinta. 
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Table showing Comparison between Hydrometer Degrees, 

^ (Twaddell and Banme). 


Twaddell 

Bailing 

• 

Twaddell 

Banm^ 

! 

Twaddell 

Baum6 i 

1 • 

Twaddell I BaumA 

0 

• 0 

• 26 

16-5 

51 

20-3 

76 

30-8 

1 

0*7 

27 

17-1 1 

52 

. 20-7 

77 

40-1 

2 

1*4 

28 

17-7 1 

53 

30-2 ; 

78 

40-5 

3 

2-1 

20 

18-3 ! 

•H 

aO’C 

70 

40-8 

• 4 

2-7 

30 

^8-8 

55 


80 

41-2 

.5 

3-4 

sr 

• 10-3 

56 

• 31-5 

81 

41-6 

6 

4*1 

32 

10-8 

57 

32-a 

82 

42-0 

7 

4-7 

33 

20-3 

58 

32-4 

83 

42-3 

8 

6*4 

34 

20-0 

50 

32*8 

84 

42-7 

s 

6-(y 

1 35 

21-4 

60 

33-3 

85 

43-1 

*10 

6-7 

1 3(5 

220 i 

61 

33-7 

8() 

43-4 

11 

7‘4 

! 87 

22-5 ! 

02 

34-2 1 

i 87 

43-8 

12 

8-0 

38 

23-0 ! 

63 

34-6 

88 

44-1 

13 

8-7 

30 

23-5 

64 

35 0 , 

, 89 

44-4 

14 

0.4 

40. 

24-0 ! 

! 65 

! 35*4 1 

i 90 

44-8 

ir> 

10‘0 

41 

24-5 ! 

j 66 

1 35-8 

01 

45-1 

16 

10-6 

42 

25-0 1 

' 67 

! 36-2 i 

! 02 

45-4 

17 

11-2 

43 

25-5 ; 

68 

; 36-6 

i 93 

1 45-8 

18 

11*0 

! 44 

26-0 

(iO 

1 37-0 

i; 04 

40-1 

10 

12-4 

45 

26-4 1 

70 

37-4 

;! 

46-4 

2Q 

13-0 

46 

26-9 ; 

HI 

37-8 

!l 96 

46-8 

21 

13-6 

47 

27-4 1 

72 

38-2 

|l 

, 47-1 

22 

14-2 

48 

27-0 

73 

38-6 

! 08 

47-4 

23 

1 14-9 

40 

28-4 

74 

30-0 

li 

47-8 

24 

25 

: 15-4 

1 10-0 

60 

28-8 I 

75 

39-4 

• 

100 : 48-1 

1 


Percentages of Water in Glycerine of known Specific 
* Gravity at IS'" C. * 


Specific 

Gravity 

Degrees 

Tw. 

Per cent, j 
of Water i 

• j 

Bpeoific 

Gravity 

Degrees 

Tw. 

Per cent, 
of Water 

l-2tM'0’ 

62-8 • 

• 0-0 , 

1 

1-2320 

• 

46-4 

• 12-0 

1*25':>5 

51-7 

2-0 J 

1-2270 

45-4 

14-0 

1-2630 ' 

60-6 

K K 


44-9 1 


1-2480 

49-6 



43-3 ■ 

18-0 

1-2425 

48-5 



42-2 

! ft )-0 

1-2376 

47-6 

. 10-0 

1-2085 

41-7 

21-0 

f 

1 

1 

1 • 

■a~ 

■■■ni 
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Percentages of Acetic Acid in Liquors of known Specific Gravity at 15® C. 

((htdemam). . 


specific 

Per cent. 

Specific 

Percent. 


Specific 

Percent. 


Specific 

Per cent. 

Gravity 

1 CaH40a 

Gravity 

(’aH40a 


Gravity 

CflK40a 


Qravity 

CflH^Oa 


0 

r0.3!i0 

25 


1 061.5 

u 

50 


1*0746* 

75 

()*(X)07 

1 

j 1*0363 

26 


l*(Xi23 

51 


1*0747 

76 

0’(X)‘2ii 

2 

1 0375 

27 


1*06:11 

52 


1*0748 

77 

irof):i7 

3 

1*03HH 



1*06.38 

53 


1*0748 

78 

0‘(ia52 

4 

l*04(ib 

29 


1*0645 
1*06.53 - 

.54 


1*0748 

79 , 

O'OUti? 

.5 

1*0412 C 

30 


55 


•- 1*0748 

80 

0*0(K1 

6 

1*0424 

31 


1*0660 

.56 


1*0747 

81 I 

U'(K)»8 

7 

, C*0436 

32 


l*a«)6 

57 


1*0746 

82 

0'0113 

H 

1*0447 

33 


1*0673 

.-fc 


1*0744 

83 1 

0'0hl7 

9 

1 1*04.59 

.‘14 


r0679 

.59 


1*0742 

84 

0*01 4‘2 

. 10 

1 1*0470 

a5 


1*0685 

60 


^*0739 

85 

0*0157 

11 

1 1*0481 

*36 


1*0691 

61 


1*0736 1 

86f 

0*0171 

12 

1 1*0492 

37 


1*0697 

62 


1 * 07:11 i 

i 87 

0*01H5 

13 

1 1*0.502 

38 


1*0702 

(W 


1*0726 

88 

0*<>i(X> 

i 14 

j l*(r>13 

39 


1*0707 

I 64 


1*0720 

m 

0*0214 

15 

■ 1*0.V23 

40 


1*0712 

ti5 


1*0713 

90 

0*022H 

16 

( l*a533 

^1 

1 

1*0717 

6() 


1*0705 

91 

0*0242 

, 17 

■ l*a543 

42 


1*0721 

1 67 


l*06i)6 

92 

0*02.56 

18 

1 l*05i52 

43 


1*0725 

(*)H 


1*06H() 

93 

0*0270 

19 

1 1*0.562 

44 


1*0729 

69 


1*0674 1 

94 

0*0284 

' 20 

1*0.571 

45 


1*0733 

70 


1*0660 ' 

95 

0*020H 

21 

1*0.580 

*46 


1 * 07:17 

71 


1*0644 

96) 

o*o:in 

22 

1*05811 

47 


1*0740 

72 


1*0625 

97 

0*0324 

23 

rom ; 

48 


1*0742 

73 


1*0604 

98 

0*0337 

24 

1*0()07 

49 


1*0744 

74 


1*0.580 

99 









1*0553 

VX) 


NOTR.— Tlie hpeciflc KravitieR above 1*0553, i.e., 11 ’Tw.. correBponcl to two liquids 
of differeifl streiiytb. To And If a certain volume contains more or loss than 
77' CaHiOa, a little water is added; if the speciftc gravity incvensoR, the acid 
contains more than 17 %, while if it decreaRes a lower i)ereontat{e is indicated. 


r 


Percentages of Formic Acid in Liquors of known Specific Gravity 
at 70® F. (compared with water at 40® F.). 

(lUchardson and Allaire). 



%ofCHa 03 by 


% 0 f CHaOa by 


% of CHaOa by 1 

Specific 



Specific 



Specific 



Gravity 

Weight 

Vol- 

ume 

Gravity 

Weight 

Volume 

Gravity 

Weight 

Volume 

' 0*9983 

0 

0*00 

1*0247 

10 

p 

8*40 

». 1*1425 

60 , 

66*13 

^ 1*0020 

1 

0*82 

V(mi 

15 

12*80 

1*1.544 


61*44 

1*0046 

2 

1*64 

' 1*0489 

20 

. 17*17 

,3*1666 

66*80 

1*0071 


2*48 

1*0610 

25 

" 21*73 

'i'1770 

76 

72*27 

77*67 

1*0094 

' 4 

3*30 

1*0730 1 

30 , 

26*37 

1*1861 

80 

1*0116^ 


4*14 

1*0848 1 

a5, i 

31*10 

1*1954 

* 85 

83*10 

1 1*0142 

6 ^ 

4*98 

1*0964 

40*' 1 

35*90 

1*9045 

90 

88*74 

1*0171 . 

7 

5*81 

1*1086 


40*82 

1*2141 

95 

04*48 

1*0197* 

1 8 

6*68 

1*1908 


46*88 

1*2213 

100 

100*00 

,1X)222 

j 9' 

7*55 

1*J321 

65 

61*01 





« 











Percentages *of Ammonia in Ammonia Liquors of known Specific Gravity, at 15 
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iOOS«OJUeOOi»CtHQO»OeOiHO»t»«5»00»ffiOU? 

t>cco«o«OTcO(W»<owo:pfl5<yt;-‘OWr^^ 

(NW<MWW(M(M<Ne‘'(MC^INcScCSCS««5eOCCfO 


OQO?D'^(MOaO«0’«f<(NOOOCD-f'(M 0,00 CO ^ N 


oooooooooooooooooooo 


43 til ? 

s“?+i §! 

r ' 


■< (N CO ■»!< Vfj CD 

g g ^ ^ ^ ^ ^ 


(QOOO^<NOOOcO-^OloaO'^«OOOeO*^(M ^ 
l«5>C»0»ft‘OW3’^'^Ttl-^-^«5COCOCOeO«N©«(N * 

6 6 6^6 666666666666666 


O S ."S ®00O>0SOp.HiH'N(NC0C0'«t'c 

i^g+1 iliiiiiiiiiiil 

toO u 999® 9 99999999 c 

6- - 


•43 


0 . 

Q10iHC^^iHOOOOOOQOO»-4C^55^»0 

O Od CQw COOOCOCCCOODCCODCQQO?OQDCOGOCC 

. uK 

8» 

6 0^6 rHTH(N6«W'^'^6»o66t>i?-666 


-t a _ ___ . 

6 43 0 

poOeO'^O'lOQO^I'^NOOOO'SHWOOO <©%< W 

spec 
Grav 
at 1( 

6 9 0» 08 0) 9) OD Q^CO QOQOt>t>b-t>t«CO«C><DcO 

O 08 08 08 08 08 9 OF 9 99999999999 

,^6666666666666666666 

• 

A J • 


The'figures given in the third column are corrections to be applied when the specific gravity is determined at a ttem^erature 
one or two degrees below or above 15®. Thus, if the specific gravity was found to be 0’910 at 17® C., the 
ia obtained adding 2 x 0-00052 = 0-00104. Hence the correct value is 0-910 + 0-001 = 0-911, i.e., about 24-66;^ NH,. 
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Percentages of Sulphuric Acid in Liquors of kUown Specific 
Gravitr at 15® C. (iMnge and Jsler). 


Degreoa 
T wad dell 

Per cent. 
Sulphuric 
Acid 

Decrees 

TwiwJdell 

“T ^ 

Per cent. 
Sulphin^c 
Acid 

Degrees 

Twaddell 

Per cent. 
Sulphuric 
Acid 

Degrees 

Twaddell 

1 

Per cent. 
Sulphuric 
Acid 

2 

1-57 

48 

32*28 

94 

56*90 

• 140 

77*17 

4 

,3-03 

.50 

33*43 

96 

57*83 

1 142 

78*04 

6 

4*40 

52 

. 34*57 

98 

58*74 " 

1 144 

78*92 

K 

5-96 

54' 

. 35-71 

100 

59*70 

i 146 

79*80 

10 

7-37 

56 

36*87 

102 

60*65 

j 148 

80*68 

12 

B*77 

58, 

38t()3 ! 

104 

61*59 

1 150 

81*56 

14 

lO’lO 

60 39*19 i 

106 

62*53 

; .152 

86*44 c 

Ifi 

10-90 

62 

•10*35 

108 * 

63*43 

154 

88*32 

IS 

12-i)!) 

i 64 

41*50 ' 

110 

(>4*J26 

156 

84*50 

20 

14" 35 

I 66 

42*66 1 

112 

65*08 

158 

85*70 

22 

! 15*71 

i 68 

■43*74 

fl-i , 

65*90 

160 

! 86*90 

24 

1 17*01 

i 70 

44*82 1 

116 

66*71 

i 1B2 

1 88*30« 

26 

; 18*31 

j 72 

45*88 i 

118 

67*59 

' 164 

1 90*05 

2H 

1 19*61 

74 

46*94 i 

120 

68*51 

|i 

91*00 

60 

i 20*91 

76 

48*00 I 

122 

69*13 

1 166 

i 92*10 

62 

' 22*ltl 

i 78 

49*06 i 

124 

70*32 

i' 167 

; 93*43 

34 

i 23*47 

1 80 

50*11 i 

126 

71T6 

il 168 

' 95*60 

3(» 

24*76 

8i 

51*15 ; 

128 

71*99 

il 168*3* 

i 97*70 

:i8 

26*04 

, 84 

52*15 

130 

72*82 

1 168*1* 

98*70 

40 

27’32 

1 86 

53*11 1 

13*2 

73*64 

: 168* 

: 99*20 

42 

28*58 

1 88 

54*07 

134 

74*51 

167*7*1 99*95 

44 

29*84 

1 90 

55*03 1 

136 

75*42 



46 

, 31*11 

92* 

' 55*97 ! 

138 

7(')*30 





1 








* Sulphurk acid of 07*70!{i has the highest ppecilic gravity, whilst that 
of stronger acid is a little lower. 


Percentages of Hydrochloric Acid in Riqi^ors of known Specific 
Gravity at 15® G. (Lange and Nnrchlewnki). 


Degrees 

Twaddell 

' 1 

Per cent. , 
Hydro- 
chloric 
Acid ^ 

Di'grees 

Twad<iell 

Per cent. , 
H> dro- i 
chloric ! 
Acid ! 

Degrees 

Twaddell 

Per cent. 
Hydro- 
chloric 
Acicl 

Degrees 

Twaddell 

Per cent. 
Hydro- 
chloric 
Acid 

• 

1 

1*15 i 

.,11 

11*18 

21 

20*97 

31 

30*56 

2 

2*14 : 

12 

12*19 ! 

22 

21*92 

32 

31*52 

3 

3*12 

13 

1319 

23 

22*86 

33 

32*49 

4 

4*13 

14 

' 14*17 

24 

23*82 

34 

33*46 

5 

5*15 

15 

15*16 

25 * 

24*78 

35 

34*42 

» 6 

6*15 

16 

1 16*15 

26 

25*75 

36, 

35*89 

7 

7*15 

If 

; 17*13 

27 

26*70 

37 - 

.36*31 

8 , 

t 8*16 

18 

, 18*11 

21^ < 

‘ 27*fc6 

38 

87*23 

9 ' 

9*16 

19 

19*06 

« 29 

28'61 

39 

88*16 

10 'j 

— ' 

10*171 

20 1 

20*01 

s 30 

\ 

29*57 

40 

89*11 


NOTE. —Each degree Twftddell correspopds approximately to 1% pure 
' ' hydrochloric acid. 
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INDEX. 


Acid, acetic, 61 • 

• „ boric, 96 

„ carboUo • 

„ formic, 61 
„ hydrochloric, 62 
„ marine, 62 

muriatic, 62 ^ 

„ oleic, 33 • • , 

„ oxalic, 8Q 
„ salicylic, 97 
„ sulphuric, 62 
,, bath, 234 « 

,, • treatment of new embroideries, 
etc., 327, 332 

Acids, fatty, 37 
„ free, fatty, 230 
Air, humidity of, 264 
„ blowers, 280, 166, 190 ’ 

„ compressed, 280 
„ ducts, 16t 
„ heaters 163 
„ outlets, 169 

Albuminous substunees, 225, 226, 229, 

• 246 

Alkali-dip,’’ 07, 329 
Alkali, free, 36, 229 
,, 58 per cent., 42 

,, pure, 42 
„ refined, 42 
Alpaca, 21 

American collar factories, prevention 
of shrinkagoof cloih Ai, 301 
American press plant, 195 
ll^^,,4gimonia, 48 

„ soda proceS', 43 
Ammonium chloride, 103 
,, hydroxide, 48 

,, phosphate, 103 

AAylase, 50 

Aniline black marking inks, 299, 302 

„ „ stamping paste, 303 

Animal fibres, 4 

Anthrax spores, efiect of cb’orme on, 
340 

„ bacillus, 347 , * 

Antichlors, 74. 239 
Antiseptics, • 

Apron attachments, 181 

„ starchers, 312 • 

Aqueous vapour, 263 • 

Atmosphere, composition of, 266 f 

Ball clip bars, 166 
Bacillj^s, anthrax, 347 


Bacillus, ooli, 34(0, 342 
„ diptherise, 347 
„ staphylococcus pyrogenes 
• aureus, 347 

,, • typhosus, 340 
Barley, 50 

Baffting i» collar manufacture, 302 
Bast fil«‘es, 13 
Bedspreads, ironing, 280 

„ cleansing new, 330 
Beeswax, 90 
Benzene, 98 
Benzine, 98 

„ soaps, 40 
Benzol, 98 
Bt nzoline, 98 

Berlin clear starch work, 310 
Bicarbonate^ in water, detection of, 
106 

Bleaching, 234, 235, 259 

„ action of sodium hypo- 

chlorite in, 238 
„ agents, action of, 64 

Bleaching liquor, electrolytic, 67 
„ powder, 64 

„ ,, solution, 233, 235 

„ „ Btgck solution of, 

65 

„ „ valuation of, 65-# 

,, ,, uses pf, 66 

Bleach vat for woolleus, 260- J 
Blocking, 185, 191, 276, 277 

,, machine, concave iron, 203 

„ machines, 186 

„ object of ^ 277 

Blood stains, 296 

„ „ on disinfected goods, 344 

Blouses, cleansing new, 330-1 
„ ironing, ^0, 288 
Blowers, air, 166, 190, 280 
Blueing, 234. *235, 239, 329 

„ American practice in, 242 
,, defects in, 241 
Blue, liquid Prussian, 93 
„ powdered „ 93 

„ Prussian, 92 
„ Turrfbull’s, 93 
„ ultramarine, 92 • 

Blues, coal-tar, 93 
„ insoluble, 9f, 239 
„ soluble, 92, 239 
Body ironers, 219, 220 • 

„ " linen,” washing process for, 

• ^ ^0 
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Boiled starch, 306 

„ „ physical properties of, 

‘ 31& 

» preparation of, ^12 
„ „ process, 306, 270, 152 

„ o,. work, drying, 267 

Boiler scale, 109, 110 * 

Boiling liv ith soap and alkali, 232 
Bolts, steam, 290 
Borax, 48, 89 
Bosom press, hand, 203 

„ ,, power, 199 ' ^ 

Botany wool, 21 

Brax diastase extract, 52 „ 

Breakdown, 225, 325 

„ ,, alkaline, 226, 228* 

„ amount of filkali for alka- 

line, 226 

„ ,. malt, 247 

„ ,, mode of procedure in. 227 

Brimal, 52 

Brine, electrolysed, 237 
Burner, atmospheric gas, 280 
Burners, perforated, 187 

Calcium acetate, 234 
,, hypochlorite, 235 

Carbolic acid, 96 

„ „ as a disinfectant, 341 

„ „ coefficient, I^ancet, 341 

Carbon dioxide in water, detection 

of. 106 

„■ tetrachloride, 99 
Cashmere, 21 
Caustic soda, 46* 

„ potash, 47 

Cellulose, 8 % 

„ niti«ates, 9 

Chalk, French, 94, 89 
Chardonnet silk, 29, 10 
Checking, 221-2 
China-clay, 94, 87 

„ „ analj’^es of, 95 

China grass, 19 
Clear finish, 88 

Chlorides in water, detection of, 106 
Chlorine, available^ 65 
„ bleach, 296, 30^ 

Chloroform, 99 
Chlorophyll, 299 
Cleaning, dry, I. 

Cloth, union, 4 

„ used in collar manufacture, 300, 
^ , SCI 

Coal-tar blues, 93 
„ „ disinfectants, chemical ex- 

amination of, 341 

Coffee stains, 296 * 

Collar, features of a double, 300 
„ etc., manufacture, terms 

used in, ?00 


i' 

Collar and^cuffi dampeners, 315-6 
„ and cufi shapers, 215 

„ ironers, steam heated, '209 

„ presses, 1920 

„ shaper, ** Heim ” double, 2i7 

„ „ roller, 216 

„ „ tube, 215 

Collars, ironing wiiLg, 278 
„ shaping double, 278 
Coloured goods, washing, 251-2 ‘ 

Colours bleeding in steanp disinfec- 
tor, 344 

,. mineral, 239 

Compartment washers, 136 
(lookers, starch, 312 
Cotton, 5. • * 

„ action of chemicals on, 8-12 
„ chemical composition of, 8 

„ commercial varieties of, 7 

„ cloth used irf collar manufac- 
ture; 301 

„ hygroscopic moisture in, 7 

„ impurities in raw, 7 

„ mercerised, 12 

„ seed oil, 5, 230 

Covers, ironing pillow, 280 
„ „ cushion, 280 

Crystal finish, 88 
„ carbonate, 42 
Cufi prevsses, steam, 194 
Curtain drying box, 291 

„ finishing. 290-3 * 

„ frames, 290-2 
„ new, 251 

„ tinting, 251 

„ truck, Troy/' 292 

Curtains, washing processes for, 251-2 
Cushion covers, ironing, 280 
Cutting out in collar manufacture, 

^ t 301 

Cylinder, Surgar " inner, 131 
„ washers, 122-143 

„ „ sizes of, 123 

Cylinders, metal inner, 127 

D^pening, 287 

„ * in boiled starch proems, 

314 

„ machines, 314 

„ presses, 288 

Dampener, vapour, 287 
Dampeners, collar and cuff, 316-6. 

„ , seam, 212-3 

Decoudun, 174-6 ^ 

, r^tUers, 174 

„ „ covering, 176 

Decroline. 75 

• „ removal of stains with, 

t 297, 299 

Detergent action of soap, 229>231 
Dextrin, 83, 84, 51 
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Dextrose, 83, 84 • ’ 

Diastase, 50. 

Diastoftr, 52 

Diaatatic power, lAtermination of, 54 
"" Dip alkali,^" 67 

Dipping new embroideries, etc., 328-9, 

332 

Dirt, insoluble surface, 225 
Diseases, infectious,* 339 
Disinfectants, 338 | 

„ • action (ff liquid, 342 j 

„ proprietary coal-tar, 

U1 1 

Disinfection. 338 

• „ definition of, 339 • 

Disinfecting goods ih mild casej, 338 ; 

„ with chemioalfi, 339, 340 : 

„ steam; 339 

Disinfector, Alliott and Paton, 350 
Disii^ectors, advantages of current 

steam, 343 i 

„ current pressure steam, 

346 

„ Thresh's, 344-350 

Disc edge ironer, 211 
Domestic laundry work, 2 
" Double starch,"^ 306 

„ „ mixtures, 307-8 

„ process, 306-310, 270 

Dry cleaning, I. 

Drying. 221 

,, (apparatus, 161 
,, boiled starch work, 267, 814 
„ box for curtains, 291 
„ by moans of a warm air 

blast, 164 

„ oven, 162 

„ practice of, 267 
principles of, 263 
„ systems, 266 • * 

„ room, truck compartment, 

163 

„ rooms, 164, 165 
„ „ air outlets of, 169 

„ automatic clips for 
conveyor, 173 

?, „ conveyor, f70-3 

„ „ supports for goods 

in, 166 

,, „ horses for, 106 

„ woollen goods, 267 
Dry-room tumbler, 268 
Ducts, air, 168 • 

Dusters, washing process for, 249 
Dyes, acid. 235 • . 

„ basic. 235 
„ coal-tar, 239 
Dye stains, 299 

Eaves' gae irons, 282 
Edge ironere. 211-212 


Egg albumen, 23 
Electric irons, 282 
Electrolyse, Haas and Oettel, 69 
Electrolytic apparatus, 69 
Embroidered articles, ironing, 290 
Embroider ie's, acid treatmeirt of, 

• 327, 332 

„ impurities mliand, 322 

„ manufacture of, 321-4 

Embroidery, hand, 322 
„ machine, 323 
^ * patterns, perforating 

machine for, 322 
m ** ^ printing, 322 

„ printing pastes, nature 
♦ of, 322-3, 327 

S^^riss, 324 

Emulsions, soap. 229 
Enzymes, 50 

„ liquefying, 52 
„ .saccharifying. .52 
Ethane tetrachloride, 100 
„ pentachloride, 100 
Ethylene, d 1011101*0, 100 
„ trichloro, 100 
„ tetrachloro, 100 


Farina, 79 

Fats, saponification of, 31 
Fatty acids, 37 
Fatty acids, free, 230 
Feculoee, 86 

Feed device, ribbon, If 6, 85 
Fehling's solution, 55 
Felting of wioollen goods, 252 
Fibres, animal, 4 • 

„ artificial, 28 
„ bast, 13 

commercial textile, 4 
„ in«oluble carbonates in, ^8 
„ vegetable, 4 * 

Finish, production of glossy, 272 
Finishing, 221, 269 

„ bedspreads, sheets, etc., 332 

„ curtainh# 290 

„ new^handkerchiefs, etc., 329 

„ operations in institutions, 

338 

„ paste for handkerchiefs, 330 
„ silk goods, 293-4 

„ woollen goods. 293 

Fireproof finishes, permanent, 102 * 
Fireproofing substances, 101 
Flannels, grey, 259 • 

Flannel washer, " Ibis,” 2,54-5 
7 » o "Troy,” 255-6 

» „ ., " Waterleap.” 255-6 

„ „ Williamsoirs, 253 

I Plat work, 2^ 
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Flax, action of cheinical!« on, 16 
„ chemical compoBition of , 15 
„ impurities in raw, 16 
„ retting, 13, 14 f 

„ 'Structure and properties of, 15 | 
Flexible ».able ironer, 191 l 

Formaldehyde, 96 * 

„ as a disinfectant, 349-2 
Formalin, 96 

Foul " linen " washing, 335 
„ „ washers, 3^5-7 

French chalk, 94, 89 * , I 

Frilled goods, ironing, 280 1 

Fruit stains, 296 ^ , 

Gas burners, atmospheric, 2dC' 

„ compressed, 19 
„ compressors. 283-4^ 

„ irons, 281 

„ „ arrangement of, 281 

„ „ Eave6^ 282 

„ ,, internal combustion, 280 

„ „ pressure,^* 282 

„ system, advantages of com- 
pressed, 284 . 

Germicidal value of disinfectants, 341 j 
Glanzstofi, 29 
Glazce, commercial, 89 
„ oomimsition of, 90 

Glaze applying machine, 278 
„ in finishing, use of, 272, 277 
Gloss, production of high, 277 
Glossing, 276, 185, 191 
„ machines, 203 

„ machine, roller, 204 

„ „ 3-roll, 205 

^ „ four-contact rol- 

ler, 207 

„ materials, 88 

Glossing materials, mode of action of, 

88 I 

Globuline, 88 , 

Glucose, 51 ‘ I 

Glycerine, 91 i 

„ in finishing, use of, 272 ; 

Goffering, 289 ' 

„ machines, 289 i 

Granulose, 77 | 

Grease solvents, 98 * 1 

„ stains, 298 ! 

Grass „ 299 I 

Gum tragasol, 86-7 | 

,, use of mixtures oon- 

• taining, 275 

Gun cotton, 10 * ; 

Handkerchiefs, cleansing new, 325 j 
„ . ironing, 280, 330 ’ • 

manufacture ofi 321 f 

^ • washing process for, I, 
249 

„ with Qoloured effects, | 

* treatment of, 32ri ' 


Hand ironingl*280, 284 
„ washing new embroideries, 327 
Hardness of water, determination of 
the, 107 

„ „ permanent, 105, 

108, 111 

„ temporary, 105, 

» 109, HI 

„ * total, 108 

Heaters, air, 166 ^ 

Hors&s for drying roomst 166 
Hot water circulating system, 227 
Humidity of air, 264 
Hydrogen peroxide, 71, 260, 297, 299 
Hydro-extracting. 273, 262 < 

„ * extrActors,* 144-150, 274 
„ „ ball bearings for, 

‘ 149 

Hygrometer, 264 
Hygrometric chart? 265 
Hygrodeik, 265 

Hygroscopic moisture in fibres, 7, 15, 

13 

Hydrosulphite, A.Z., 299 
„ ,, cone., 74 

„ ,, N.F. extra, 75 

Hyraldite C., extra, 75, 297 


Infectious diseases, 339 
Indigo carmine, 93 
,, extract, 93 
„ derivatives, 239 * 

Ink stains, 297 
Inks, aniline black, 297 

„ nature of marking, 297 

„ proprietary „ 303 

„ silver „ 297 

Institution laundry work, I.» 333 
IroMT and shaper, Shaw, 211 
•five-roll, 179, 181 
„ flexible table, 191 
,, six- roll, 179 • 

„ three-roll, sectional, 180 

Troners, body, 219, 220 

„ edge, 211, 212 

„ for ^iled starch work, 203, 


„ multiple-roll, 177, 263 
„ neckband, 218 
„ steam-heated collar, 209 
Ironing, 276-294 

blouses, 288 
hoard, sleeve, 288 

„ skirt, 28^ < 

^ , boited starch work, 316 

„ by hand, 280, 284 
„ collar and buff edge, 276, 278 
„ collar, cuff, and front, 276 ' ^ 

„ machines, steam, 174 
„ miscellaneous articles, 27-290 
„ \i€w handkerchiefs, etc., 880 
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[roning new work, 310 * 

„ -obiects of, 17G 
„ Jflhirt. 285-7 
„ skirts, 28f 
„ underwear, ^3 
Iron in water, detection of, 109 
„ oxalate, 295 
„ stains, 297 * ^ ] 

Irons, electric, 282 j 

„ flat or sad, 280 , 

„ gas, 281 

„ internal oombnetion, 280 
„ " pressure ** gas, 282-4 

• ^ • 

Japan wax, 90, 87, o9, 306* • 

Jute, 19 

„ cbemical composition of, 19 

Keraflin, 23 
Kerosine, 230 

Lamp black, 230 

Laundering new soft goods^ 221 
Laundrie'i, band, 221 
Laundry processes, I. 

„ work, domestic, 221-2 
. new collar, cufi, etc., 

” 221 
„ trade, 300, 2. 

„ • „ institution, 333 

Lessivets, 39 
Lintner degree, 53 
Lubricating oil, free acid in, 304 

Magnesium salts in water, detection 
* of. 106 

Malt enzymes, 226, 246 I 

„ „ liquefying ana sac- 

^ charifying powers of, 246 

► • „• extract, manufacture of, 50 
„ „ uses and valuation of, 53 

„ extracts, analyses of, 59 
„ raanufaf'hire of, 50 
, preparations, 22G, 245^ 246 
Maltose, 51 

Mangles, cylinder steam. 181 
Mercerised cotton, detection of, 12 
Mercerising, 11 
Maize starcb, 78, 243, 247 
Marine acid, 62 • 

Marking, 221, 2*22 * 

colon red thread for, 222 
nkB, 221, 222 • • 

machines, 303 « 

new goods, 303 
pens, 222 
systems, 223 
tags, aluminium, ^2 
tapes, 222 


Mercuric chloride, 96 

„ „ as a disinfectant, 

• • 340, 842 

Microbes, non-pathogenic, 389 
„ pathogenic, 339, 342 

Mineral oil stains, 298 • 

Mohair, 21 ^ 

Monopole soap, 40 * 

Neckband and yoke press, 198 

,, ironers, 218 

„ rings, 219 

„ stnrcher, 158 

Nex^ii work, impurities in, 304 
„ „ *noning, 310 

„ „• soap for, 306 

Ochre, red, 23(f 
Oil, cocoa nut, 32, 34, 35 
„ cotton seed, 5, 32, 33, 35, 230 
„ soluble, 91 

Oils for sewing machines, 304 
„ used in soap making, 33-5 
,, free acid in vegetable, 304 
Olein, 33 
Oleine, 91, 330 
Oleatc, sodium, 230 
Ovon, drying, 162 
Oxycellulose, 12 

Paint stains, 298 
Pearlash, 47 
Perborates, 72 
Perboric acid, salts of, 72 
Permutite, 120 
Perspiration slams, 2a5, 239 
Petroleum benzine, 98 
Phenol, 96 • 

Pillow covers, ironing, 2H0 
„ shams. „ 280 

,, slips, washing process for, 250 
Polishing, 185 
Potassium caibonate, 47 
„ cyanide, 297 

„ hydroxide, 47 

„ permanganate. 73, 97 

Potato starch, 79, 243 
Press, hand boson?, 203 

„ neckband and yoke, 198 
„ power bosom, 199 
„ plant, American. 195-203 
Presses, cuff, 196 

dampening, 288 
„ steam collar. 192, 193 

„ cuff, 194, 196 

„ „ shirt, 194, 195 

Protein content in malt* extract, 

estimation of, 58 

Prussian blues. 92-3 
Pyroxylin, soluble, 9. 

Quillaia bark, 49 
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Ramie, 19 

Raw starch process, 270, 152 
„ ,, ,, moditfed, 274 

„ „ mixture, preparaHon of, 

271 

„ ,*• suspension, physical pr/i- 

perties of, 319 

Recipes lor soap making, 34-5 
Res n in soap making, use of, 32 
Retting flax, 13, 14 
Rhea, 19 

Ribbon feed device, 17G » 

Rinsing, 225, 233, 234 

„ in raw starch suspension , 308 
Robes, cleansing new, 330 ^ 

Rongalite C , 75 ; 

Sal-ammoniac, 103 ' 

Salt cake, 43 ! 

Saponification of fats, 31 
Saponin, 49 

Scalding new embroideries, 326 
Scroop, 27 

„ inducing, 293 
Seam dampeners, 212-3 
Shaping machines, collar and cuff, 

215-217 

., collars and cuffs, 276, 278 

„ double collars, 278 

Sheets, cleansing new, 330-1 
„ washing process for, 250 
Shirt board, 188 
„ „ Sekian^B, 190 

„ boeoms, ironing, 188-9 
„ bosoms afed cuffs, starching, 275 
. „ presvses, steam, 194 
Shirts, ironing neglig^, ItO 
„ „ Oxford, 190 

Silk, 25 

„ action of chemicals on, 27 
„ Chardonnet, 29, 10 
„ chemical copipoisitinn of, 27 
„ goods, finishing, 293 
„ „ washing, 257 

„ structure and properties of, 26 
„ substance, 25 
„ varieties of, C5 
„ viscose. 29 
,, wild, 28 

Skirt ironing board, 288 
Sleeve „ „ 288 

Smalts, 92, 239 
Soap, acid, 231 

bark, 49 , 

,, baaic, 229, 231 
„ brown''’or b’ack, 32 
coD^position^f, 30 
„ detergent a^ion of, 229-231 
„ emnhions, 229 
,, iiydrolysis of, 229 
manufacture of, 32 


Soap, monopofp, 40 
,, mottled, 31 
„ olive oil, 32 * 

,, powders, 39*^ 

„ solution, stock, 225 
„ solutions, alcoholic, 231 ' 

„ „ physical properties 

* of, 230 

„ soot colloi(fal compound, 230 ,, 

„ white curd, 31 
„ valuation of, 36-8 ^ 

Soaps, benzine, 40 
„ hard, 32 
„ insoluble, 107 
,V recipes for making, 34-5 ^ 

,. ' soft,"32, 33 
Soda ash, 42 

Sodium bisulphite, 74, 239, 290 
,, carbonate, 42-44 

„ „ stock solutioir of, 

224 

„ hyd]‘ate, 46 
,, hydrusnlphite, 74 
,, hypochlorite, 07, 233, 335, 237, 
247, 296, 299, 305 

>. „ bleaching action 

of. 238 

„ oleate, 230 

perborate, 72, 239, 247, 296, 299, 
305 

„ peroxide, 71, 260 , 

„ phosphate, 103 

„ eesquicarbonate, 42 
„ silicate, 47 

sulphoxylate formaldehyde. 75 
„ thiosulphate, 75, 239 
„ tungstate, 104 

Softening materials, action of, 91 
Softi finished goods, classification of, 

321 

„ „ „ embroidered, 321 

„ „ „ laundering oft 32# 

„ „ „ manufacture of, 

320, 321 

» „ wringing, 330 

Soluble glass, 47 

„ starch, 84, 51, 55 
Solvents, non-inflammable, 99 
Solvay Hoda process, 42 
Sorting, 221-2 
„ room, 222 

Souring and sours, 59, 60 

„ mw embroideries, 8S1 
Spirits of salt, 62 ^ 

Sqfueezmg iiP boiled starch process, 308 
Starch, 76. ‘ 

„ arrowroot, ?9 

' boiled, 806 

cassava, 79 
„ cellulose, 76 

M cookers, 312 
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Jtarcli, ** double,’^ 306 ® 

„ maize, 78, 243, 247 

„ Jotato, 79, 243 

rice, 79, 24?, 247 
„ soluble, 84 

„ surface, 273, 313 

„ tapioca, 79 

„ wbeateu, 79 

• „ valuation of,^l 

Starches, analyses of various, 82 
„ commercial combined, 275 

„ thin boiling, 82, 311 

Starcher, neckband. 158 

„ wristband, 158 

Starthing, 234, 243, ^70-2 » 

„ by hand, 275 * 

,, collars and cuffs^ 272 

„ common articles, 276 

machinesi 272 
miscellaneous articles, 275 
,, process, mod fied cold, 274 

processe'^, general remarks 
on, 317-20 

shirt fronts and cufis. 275 
soft finished goods, 329 
with boiled starch, 311^ 

„ „ “ double starch,*' 

307, 309 

,, Hoffmann’s machine, 
274 


Stains, J)lood, 296 
„ Cye, 299 

„ fruit, 296 

„ grease, 298 

„ grass, 299 

„ ink, 297 

„ iron, 297 

„ mineral oil, 298 

„ modes of removing, 295-9 ^ 
on textiles, occurrence of,'* 

, 295-9 

• paint, 298 

,, perspiration, 225 
,, removal of, 295 

„ tar, 298 

„ tea, 296 

„* varnish, 298 

Steam bolts, 290 
Steaming, 185, 276, 277 
„ machines, 186 

„ table, 293-4 

Stearic acid, sodium salt of, 107* 
Sterilization, 339 % 

Stockings and socks. 259 
Stretchei, ratciiet, 190 • ^ 

Suds, firsn 229-231 

Sulphates in water, detection of, 106 
Sulphur dioxide, 76 
Surface dampener, 278 

„ starch, 313 ^ 

Swiss embroideries, cleansing, 325 


* Table linen," washing process for, 

248 

Thb tipper,* 279 
Talc, 9^ 

Tallow in soap making. 32 
T^pe starchers, 312 
'luT stains, 298 
Tea „ 296 

Tetrapol, 40 

Thin boiling starches, 82, 311 
Tipper, tab, ,279 
Titanoufi chloride, 76 
„ sulphate, 76 
Towels, mai^iifacture of, 321 
rapid drying of, 269 
„ washing, 249, 250 
Tragasol, gum, •86-7, 275 
Tristearin, 30 
Turnbiiirs bine, 93 
Turpentine, lUO 

Treichler's washing system, 140 
Tumbler, drv room, 268 
Ibis " 262 
Turkey red oil, 330 
Typhus germs effect of chlorine on, 


Ultramarine blue, 92, 239 
Underwear, ironing, 293 
Union cloth, 4 

„ „ in collar manufacture, 

301 

Unsaponifiable oils on new work, 304 

$ 

Vapour, aqueous, 263 
„ daro|)ener‘', 287 
Varnish stains, 298 
Viscose, 29 
Vitriol, oil of, 62 

Washer, Ibis " flannel, 255 
'"Troy" 256 

„ " Wnterleap " flannel, 256 

,, Williamson's ,, 253 

Washers, driving and reversing gear 
0 of rotary, 133 
' ,, corap^irtment rotary, 136 

[ for institutions, 333-4 

! „ foul. 335-7 

! „ iron standard for rotary, 134 

I „ open end, 142 

I „ " pressure," 133-343 

' „ rotary, 122-143 

„ ring attachment for, 125 

Washing, 221 » 

* „ cotton and linen goods, 224 

► „ foul " lin^," 335 

f „ hand embroideries^ 326 

,, in troughs, 333 

„ machine embroideries, 326 
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Washing new bedspreads, eneets, 

robes, etc., 33^1 
new work, 304 * 

,, handkerchiefs,»^25 
„ powders, 39 
,, *' process for body linen, 24J[ 

„ „ „ dusters, 249 

, ' ,, „ handkerchiefs, 

249 

„ „ „ coloured cotton 

and linep goods, 251-2 
„ „ for pillow p!ip^, 250 

„ „ silk goods, 257 

„ „ „ 6he^.8, 250 

„ „ towels, 249 

,, „ French, 2^ 

„ processes, eyamples of, 242- 

252 

„ „ for curtains, 250-1 

„ new collars, 
cuffs, etc., 305 
,, „ ,, table ^‘linen,^^ 

248 

,, „ „ wool and silk 

goods, 252-9 

„ soda, 42 

,, Swiss embroideries, 325 

„ with soap and alkali, 229 

Water containing iron, 109 

„ dissolved impurities in, 110 
determination of hardness of, 
107 

,y. for laundering, 105 
,. hard, 105 
,, purification, 109 
f „ rain, 105 
„ spring, 105 

„ suspended impurities in, 110 
,, well, 105 

,, softening, general remarks 

on, 118-120 


Water softening, permutite system 

of. 120 

„ machine, liaesen 

^ and Hjort, 117 
„ „ machine, Simplex, ^ 

112 * 

Wax, Japan. 87 
Westron, 100 * 

Westroeol, 100 , 

Wing point tipper, Troy,’^ 278 
'' Wiping down,^^ 273, 2711 
new work, 312 

Wood washing machines, 123 
Wool, 20 

„* actioji of h,pat on, 22 
,, ' „ ' „ chemicals on, 24 

„ chemical composition of, 23 
„ shrinkage of, 252 

structure and properties of, 21 
„ sulphur in, 23 < 

„ varieties of, 21 
Wool and silk goods, coloured, 259 
„ „ ,. bleaching, 259 

W(X)llen goods, fine, 257 
„ „ drying, 267 

Woollens, ordinary white, 257 
W^oollen goods, finishing, 293-4 

„ „ steam pres'^es for, 294 

„ „ washing, 252-9 

Wringing, 262, 273, 308 

„ machines, 143-4 ^ 

Wristband starcher, 158 ' 

Writing ink stains, 298 


Zeolites, 120 

Zinc sulphoxylate formaldehyde, 

basic, 75 

„ ^chloride, 97 
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TJie Lin« of Laundry Machinery soU 

the above Trade Mark includes the best 
des!gns«'of both English# and American 
construction, is thoroughly up-to-date in 
every detail, and is of great interest to 
Laundrymen who desire to economise in 
labour whilst ensuring the best results. 

Full particulars will he furnished on application 

m 

'' 

vC vr w 

Isaac Braithwaite &5on 

Engineers, Limited 

Ibis Works 67 Upper Thames St. 

KENDAL LONDON, E.C. 

slo. 22 Kendal TELEPHONES No. t 16 Bank 

• (i lines) 

Ibis, KtNDAL." -^r- TELEGRAMS — ^ "Thereupon, London.'^ 

• « 

9 • 

A COMPLETE PLANT MAY INSPECTED AT ANY TIME IN 
OUFT LONDON SHOWROOMS 


ADVERTISEMENTS 


c 

Telegraphic Addreae: TeUghonea : 

" KENYON, . M3 Buryc P.O. Ealing r 

JAMES KENYON 


& SON, Ltd. 

DERBY STREET MILLS, « 
BURY, LANCASHIRE. 


Manufacturers of all descriptions of 

Woollen Cloths for Dccouduns 
Endless Blankets, 
Collar Machine Felts. 

t 

Cotton Sheetings a Speciality for all 
Classes of Ironing Machines. 

All Classes of Woollen Cloths for Machinery Purposes 
m all Widths. , 


V 
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PEARL DUST, 

i • * / 

For Washing Linen and Cotton 
Gpods. 

FfC 2 from ^11 injurious properties. Saves soap and labour; 

^ makes IJnen and Cotton goods as white as snow. 

•MARVELITE, 

AN EFFECTIVE CLEANSER. Makes Blankets and Woollens 
NON-INJURIOUS. Soft and Fleecy. 

• SAVES SOAP AND ENTIRELY Prevents Felting and 

DISPENSES WITH AMMONIA. Shrinking. 

PURE POTASH 
SOAPS, 

For Washing Blankets, Flannels, 
Woollen Goods. * 


*98/99°/° Powdered Caustic Soda, 
. Gaustic.Potash, White^ Potash 
Soap, and Chloride* of Lime. 


Miinufactured hy 


THE UNITED ALKALI GO.^ Ltd. 

greenbAnk works,. 

ST. HELENS,* LANCASHIRE. " 



ADVRRTISEMKNTS 
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DISINFECTORS 

^ f 

Suitable for Laundries. 

9 

ElFFICIENT. ECONOMICAL,^ 
AND M OPERATE cost: 

Supplied to Britfeh and Foreign Governments^ 
Local Ahithorities, Laundries; £fc., &c, 

— — ^ 

t 

CATALOGUE ON APPLICATION TO 

Thresh’s Disinfector Go., Ltd. 

Palace Chambers, Bridge Street, 
WESTMINSTliR. 


U3riE.5 ARri5TRONG & Co., Ltd. 

. 116 , Q^ECN VICrOU13 STREET, 

, .LONDON, E.C 


PATENT TURBINE CYLINDER. 
« 



'^he rows of perforatej^ 
scoops, opening in 
reverse directions, 
produce a cataract-like 
effect, which ensures 
quicker washing and a 
living in materials. 


WRITE FOR SPECIAL 
JLEAFLET ; also 17th 
^ Edition Catalogu|. 




Teli<r»m. : “YoLAMIcO. LONDON. 

;iAMES:AR)HSTRONG&CO/n 

lTaundry engineers, 

116, QUEElil VICTORIA STREEJ, 

*. LONDON, E.C. 


TROY PATENT WOVEN WIRE DRY ROOM TUMBLER. 

• This Machine will DRY at less expense, in less time, and with less 
V. labour than any other method 

BATH TOWPLS, SHEETS, WOOLLENS, SHIRTS, • 
kOLLER TOWSLS, BLANKETS, QUtLTS, UNDERWfeAR, 
DYEfe’S DRYING, ETC., ETC. • 

Bxtraot from Taatlmontal, ’ NKTaEiu.£E Lacnbr^ Oathcaet, 13/8/1911. 

The Drying Tumbler which I boug^h from you han l>oen working moat aatiafactorily 
for the last three weeks. The work tulned out leaves nothing to be desired. Flannels, 
'Woollens, and Blankets are done in a way that cannot be approached iby any othel! 
process that I have seen.* It is also very useful for Heavy Bed Mats and Bath Towels, 
. and saves a tremendous amount of time at the Calender. (Sigrvd) John B, Matheb. 
* WnttG /or%iMofRl Pam|»hlat giving full pa^PtloulaPM. 
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MACHINES 
For Button Holes, 
Button Sewing, 
Collars & Cuffs, 
Darning, 

Eyelets, 

Hosiery, 
Hemstitching 
(Shire, Punch, 
or Revere), 

Ornamental ami 
Zig-zag Stitching, 
• Ac., &c. 










LAUNDRY « 
PROPRIETORS 
and MANAGERS 
should at once 
become acquainted 
with our 16 K 117 
MACHINE 
for Darning I.inen, 
Tablecloths, Sheets, 
Towels, &C.,* * 
and the 16 K 119 
MACHINE 
for Darning or 
Mending Lace 
Curtains. 


Judging from the large number of Testimonials we have received, no 
Laundry can afford to be without the Singer Darning Machines. 

AFTER AN ARTICLE HAS BEEN REPAIRED WITH THEM 
THE BARN IS SCARCELY DISCERNIBLE. 

TEST THIS CLAIM TO-DAY, A Machine will be sent to any Laundry 


in the United Kingdom for testing FREE OF CHARGE. 


* , Send a Post Card or oall at any Singar Shop, or ask 

any Singer Salesman to send you onp forCFree Trial. 

Singeir Sewing Machine Go., Ltd. 

.SHOPS evei^ywher'^. . I 
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Benzine^^Clsaners, Dye**s, and 
• Launderers’ Machinery. 


Agents and » 
instructions). ' 

STEAM 1N(J TAHLE, for FlauueK, WfK)lleuB, &c. 


OfER 

75,000 

Machines and 
Apiniances 
in use up to , 
the present 
time, 

which speaks 
well of 
our 

manufactures. 




wiU.orw‘iufouFLn“MSBPiJ».&=- "‘7V™r'i65 differenr8.7eV in stock. 

David Gorrie & Son, 

* ENGINEERS and COPPERSMITHS, 

dept.b. * ‘PERTH, Scotland. 


BTEAM-IIEATED FINISHING BOLTS. 


EST/vBLlSHED 1844- 
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TRAGASOL 

THE FINEST MATERIAL 


» FOR THE FINEST FINISH. 

Superfine. Results. 

4 

Fabrics strengthened, nol; tendered-. A pure, 
' product. Simple. Self-contained. 

EVERY LAUNDRY SHOULD USE IT. 


The Gum Tragasol Supply Co. 


HOOTON, BY CHESTER. 


Limited, 


White Marseilles Soaps 
Amber 'Soap Flakes 

Containing 88 % of Real Soap. • 
StarchftS— all kinds. 

• • • 
P.D. Strip ~ for removing Colour Stains from White Goods. 

Linen Oil — the Finest Glaze oq the Market. • 

# 

^ ‘ ■■ ^ 9 

• Samples and Prices pn a^pfioation to 

PRONK,DAVIS&CO. 

13, Haydon St., Mii\ories, LQNDON, E., 
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PNP: lOHD i CO.. lU. 

NORTHWICH, CHESHIRE^ 

• • 


• • • 

Crespe'nt 

I 

• • 

GUARANTEED .. 
58 DEGREES. 



PURE ALKALI. 

The Strongest and Purest form of the Article in the Market, and therefore 
the most economical for the use of Launderers, Printers, Bleachers, 
‘ Wool Scourers, Dyers, Glass, Paper, and Soap Makers. 

BICARBONATE OF SODA. 

Refined and Recrystallized. The Purest and Cheapest in the Market 

BLEACHING ^POWDER. 

.iS Per Cent. 

CAUSTIC SODA. 

Exceptionally Pure. ’ 

, Strengths : 76/?7,Per Cent., 70/72 Per Cent., jJO/ffi Per Cent. 

. SODA CRYSTALS of the Finest Quality. 
CONCENTRATED CRYSTAL SODA 

(SESQUI CARBONATE). 

The Purest an^ Ghelpest form of WASHING SODA» 

ONE LB. of Concentrated* Crystal Soda does work of 
TWO LBS. of Washi^ Soda. 

Constant Composition in all Climates. Readily Soluble. 

Harmless to the Finest Fabrics and to the Skin. ^ 

a • / 


T 


AUVEKTISKMKN IS 


THE 


“PERMUTIT” 

» ^ OF 

Water Softening and 


SODIUM 

PJiRMUTIT 

will entirely* 
remove Calcium 
and Magnesium 
from hard water, 
thereby reducing 
the hardness to 
O ' and ensuring a 
maximum saving 
in soap, alkali, 
and starch, and 
at the same time 
furnish a boiler 
feed- watei^ which 
will not cause the 
formation of any 
scale ordeposit in 
boilers or heaters. 


No mechanical parts. 

No slud^. 

No automatic parts to 
get out of adjustment. 

No settling tanks or 
filters. 



SYSTEM 

PurilcttiDi. 


^apganesc 
« PERMUTIT ‘ 

B 

• t will absolutely 

eliminate all 
traces of iron anS 
manganese from 
water, and thus 
make an other- 
wise useless 
water quite satis- 
factory for , 
bleaching, dyeing, 
washing, or any 
similar operation. 


Absolutely automatic for 
kll q^uantities and 
qualities. < 

Treated water always 0° 
hardness, and always 
free from suspended 
iftattj^r. 


No possibility of incdrrect treatment 


WATER SOFTENERS LIMITED, 

TeleuKuiiB: “ Aquadolck, London," Queen Victoria Street, 

Telephone: 5276 Bank. LONDON,* E.C. 
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Brax Diastase -Extract 

'a Pure and Highly Diastasic Malt . 
Extract, specially suitable for usejn “ 

LAUNDRt'es. . 


The following are among the advantages 

, .11, . - I. M ,1,1. , I , ^ 

derived from the use of “B.D.E.’* 
in the wash-house : — 


Reduction in washing materials, “B.D.E.” removing 
much of the dirt in the process of dissolving the 
starch. , * 

Saving in labour and materials through less re-washes. 
Colour^and quality of work vastly improved. 

Greater satisfaction to customers owing to LESS 
WEAR AND TEAR of linen. 

A special pamphlet is also issued on |he«ad vantages resulting from 
the use of “ B.D.E." in the STARCH ROOM. 


“B.D.E.” IS SUPPLIED EXCLUSIVELY BY 

BRAX, LIMITED, 

Needham Market, Suffolk ' 

(CONTRACTORS TO H M. GOVERNMENT). 


' Solt Agents for Englmtd and Irelmd 
PRONK, DAVIS & CO., 13, H^don St., Minories, LONDON, E.; 

and at 24, Pershore Street, flRMlNGHAM. 

Sole'' Agents for Scotland:— 

DAyiD CRAWFORD & GO., 59, *Bath Street, GLASGOW. 


flJii^COLD PR(X:b:SS). 

* * 

•Prominent Users of • * • 

THH LASSeN* & HJDR'I 

Messrs. Hnbcock & ^Icox, Ltd. 

,, Marshtills, Sons& Co., Ltd. 

,, Hustofll, Procter & Co., Ltd. 

,j Crompton & Co., Ltd. 

The British Admiralty and War Office, 
Armstrong, Whitworth & Co., l^td. 
The* Metropolitan Water Board. 


SOFTENER : 

Messrs. .1. & P. Coats, Ltd. 


Peek, P'rean & Go., l.td. 
Galloways, Ltd. 

General Electric (]o.. Ltd. 


Enquiries to 

LASSEN & HJORT, 52, Queen Victoria St., E.C. 


IN PROGRESS. 

■ • 

BY THE SAME AUTHOR. 

» 



* - A MANUAL OF • 

COTTON & LINEN BLEACHING. 

*A volume dealing with Modern Practice in Bleaching 
all kinds of Cotton 'and Linen Goods, and with the 
Chemical and Mechanical Principles involved. • ' 

t • 

BELFAST ; * 

, E. CLAYTON, 

Deerpark Road. • 
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MaRSDEN & Co.:‘LtA. 

Engrhvfrs, Printers, and 
Manufacturing Statitfners. 


DEPARTMENTS. „ 

o ^ - • - o 


Printing. 
Bookbinding. 
Account Books. 
Publishing. 


Drawing. 
Engraving. 
Process Etching. 
Eledtrotyping. 


1 —* 

ENGINEERS' CATALOGUES , 

:: :: A SPECIAITTY. :: ‘ 

-X 

Carr Street, Blackfriars Street, 
MANCHESTER. 


PRINTERS^OF THIS WORK. 






BY APPOJNflbENT 

Jyrvey^rs of Sjanih to 
IfcM. the 


BY APPOINTMENT 


Manufacturers of Starch and^^ue 
^ to Queen Alexandra. 


Modern Launderers 

Desiring to Produce 
iJp-to-Date Results for 
^ Themselves and Customers 

WILL FIND 

COLMAN’S 
Laundry Starches 

and . Blues . . ^ . 

' " ^ " • 

INVALUABLE. 


J. & J. COLMi^N, LlMItbD, 

' . LONDON and NORWICH. 



ENTIRELY BRmSjH 


• We .shall ' be pleased to submit 
^ Prices for ^ > 

Sii^gle Machiftes, / 


or. to " 

prepare ESTIMATES 
aqd PLANS for . 
COMPLETE’ IN- / 
STALLATIONS. / 



ENQUIRIES 

INVITED. 


/ ^ 

/ ^ i 

^ c / 

w/ 

<?" / 


' # 
1 / 


r 

^ y 


CONTRACTORS 


■ T 

'V 


' ^ / The ADMIRALTY, 

< / WAR 0#ICE; 

/-HbME OFFICE, &c. 

/ . « 

^ ^ THE 

/ CHERRY TREE 
'machine C 0„ Ltd. 

• M.AKERS oj 

High-classr Laundry Miickinery^ 

BLACRBORN, Lancs. 


OfMLf 22^ PlaasingVofi. 

ANSI *;iOUNDIIY, QHIRflY TRIK.’ 


Greater ’Eetwiom 


' * 

. iiiay be effected by the \he of t]^e ' 

PAY 1 ME & StAYNE^' 

^WATER 


Process, Patcti^d in England, United States of America, 
and other countries. 

ALL Calcium, Magnesium, Iron, & Aluminium Impurities 


Removed ’ 


irrespective ctf their amounts or statesj^in which they 
may exist. The practical results obtained by the use 
of waiter purified ^b>^ <he process warrant the claim 
^ t^t for certain businesses and manufactures it is ' 

t • ^ 

Unrivalled . ^ 


FOR TERMS OF LICENSE AND OTHER PARTICULARS 
* , APPLY TO- 

w. H/5TAYNES-, ' 

The Fenjs, Belgi;avc,J,ElCEST-ER. 











